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Preparation of functional thin films using powder target 
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Thin films preparing by the sputtering method which used the powder material as a target was 
performed. XRD results suggest that crystalline TiO2 thin films can be prepared using Ti powder 
target, and crystallinity of the film depend on the substrate temperature. These experimental 
results suggest that TiO2 thin films can be prepared using supttering deposition with Ti powder 
target and quality of the film was almost same prepared using common bulk target. 

 
 
1. Introduction 

Plasma processing, such as plasma enhanced 
chemical vapor deposition, sputtering deposition, 
pulsed laser deposition (PLD), has been used for 
functional thin film deposition. We have been 
prepared several kinds of functional thin films using 
those methods[1-8]. In general, high-density bulk 
targets have been used to prepare functional thin 
films by the sputtering method and PLD method. 
Therefore, burned and hardened bulk targets have 
been produced before thin films preparation. 
However, the method cannot be used for material 
which will deteriorate by heating, and the films 
with some element ingredients. In addition this 
method requires cost to prepare high quality films. 
We also prepared organic electroluminescence 
(OEL) thin films using PLD method. To increase 
the target density, the Alq3 targets was produced 
using shock solidification technology. However, 
prepared film does not have enough quality for 
OEL. These problems can be solved by using 
powder material for a target as it is.  

In this study, film preparing by the sputtering 
method which used the powder material as a target 
is performed. The growth mechanism is 
investigated in the probe method, a spectroscopic 
method, and X- ray analysis. 

 
2. Experimental 

RF magnetron sputtering system with powder 
target was used to prepare thin film in this 
experiment, as shown in Fig. 1. Powder titanium 
material (99.9%, 45µmφ) and bulk Ti target 
(99.98%) was used as targets. The chamber was 
evacuated to 5×10-5 Pa, and then Ar and O2 mixture 
gas were fed into them to 10 Pa. Sputtering plasmas 
were generated by RF voltage of 13.56MHz. RF 

power increased 20W to 100W at 1W/min, and after 
that films were prepared for 120 minutes. The 
crystalline structure and crystallographic orientation 
of the prepared thin films were characterized by 
X-ray diffraction analysis (XRD; RIGAKU 
RINT2100V) using CuKα radiation. The surface 
morphology of the films on Si(100) substrates was 
observed by atomic force microscopy (AFM; JOEL 
JSPM4210). 

 
3. Results 

Fig. 2 shows XRD patterns of the films prepared 
by RF magnetron sputtering with Ti powder target 
as parameters of Ar:O2 gas mixture. It is suggest 
that XRD pattern of the films almost same 
independent for the Ar gas mixture. A crystalline of 
rutile TiO2(110) and TiO(200) peaks can be 
observed. The results suggest that polycrystal TiO2 
thin films can be prepard using the method. Fig. 3 
shows XRD patterns of the film prepared using 
bulk target. The results suggest that a crystalline of 
TiO(200) peaks can be observed independent for 
the Ar gas mixture. Fig. 4 shows XRD patterns of 
the films prepared by RF magnetron sputtering with 
Ti powder target as parameters of substrate 
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Fig.1. Experimental Setup 
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temperature. At the low substarte temperature 
anatase TiO2(101) can be observed. However, rutile 
TiO2(101) can be observed at the high substrate 
temperature.  

We also observed surface morphology of the 
films by AFM. Both of the AFM images of the film 
using bulk and powder shows very smooth and 
mean roughness is ~nm. The films were found to be 

composed of small particles of 30~50 nm in 
diameter.  

These experimental results suggest that TiO2 thin 
films can be prepared using supttering deposition 
with powder target and quality of the film was 
almost same prepared using bulk target. 
 
5. Conclusions 

RF magnetron sputtering system with powder 
target was used to prepare thin film. XRD results 
suggest that crystalline TiO2 thin films can be 
prepared using Ti powder target, and crystallinity of 
the film depend on the substrate temperature. 
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Fig.2. XRD patterns of the films prepared usnig Ti 
powder target as parameters of Ar:O2 gas mixture. 

 
Fig.4. XRD patterns of the films prepared usnig Ti 
powder target as parameters of substrate temperature. 

Fig.3. XRD patterns of the films prepared usnig Ti 
bulk target as parameters of Ar:O2 gas mixture. 
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