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This paper investigates the effect of the thickness of the amorphous germanium seed layer 

on the process of gold-induced crystallization of germanium films. The experiments were 

carried out on quartz glass and monocrystalline silicon substrates using the magnetron 

sputtering method to deposit amorphous germanium and gold layers. The samples were sub-

jected to high vacuum annealing at temperatures between 260 and 300 C for 20–60 hours. 

The morphology, crystal structure and phase composition of the films were studied using 

scanning electron microscopy (SEM), Raman spectroscopy and X-ray phase analysis 

(XRD). The results showed that the thickness of the amorphous germanium seed layer a 

significantly affects the kinetics of crystallization and the size of the germanium crystallites. 

Samples with a thinner seed layer (4 nm) show a higher nucleation density, while an 

increase in seed layer thickness (up to 10 nm) contributes to an increase in crystallite size. 

The data obtained confirm that gold-induced crystallization makes it possible to control 
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the structure and properties of polycrystalline germanium, making it a promising material 

for use in microelectronics and optoelectronics. 

Keywords: gold-induced crystallization; amorphous germanium; seed layer; polycrystalline 

germanium; Raman scattering. 

REFERENCES 

1. Toko K., Numata R., Oya N., Fukata N., Usami N.

and Suemasu T., Appl. Phys. Let. 104 (2), 022106 (2014). 

2. Kim M. S., Lee J. S., Kim Y. S. and Joo S. K.,

J. Korean Phys. Soc. 47 (9), 404 (2005).

3. Cheng B., Cheng L., Liu Z. and Xue C., J. Semi-

cond. 37 (8), 081001 (2016). 

4. Sunthornpan N., Kimura K. and Kyuno K., J. Vac.

Sci. Technol. B. 40 (3), 030601 (2022). 

5. Numata R., Toko K., Nakazawa K., Usami N. and

Suemasu T., Thin Solid Films. 557, 143 (2014). 

6. Pelati D., Patriarche G., Mauguin O., Largeau L.,

Brisset F., Glas F. and Oehler F., Cryst. Growth Des. 

17 (10), 5783 (2017). 

7. Kabacelik I., Kulakci M., Turan R. and Unal N.,

Surf. Interface Anal. 50 (7), 744 (2018). 

8. Park J. H., Suzuki T., Kurosawa M., Miyao M. and

Sadoh T., Appl. Phys. Let. 103 (8), 082102 (2013). 

9. Aoki R., Park J. H., Miyao M. and Sadoh T., ECS

ECS J. Solid State Sci. Technol. 5 (3), 179 (2016). 




