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ABSTRACT By using pulsed laser deposition (PLD) technology, a series of yttria-stabilized zirconia
films have been deposited on Si (100) substrates, which were heated to the different temperatures between
200-650 ‘C. The orientation growth of YSZ thin films was analyzed by XRD, the microstructure of
YSZ films was observed by SEM or AFM, and the preferred growth of YSZ films for different substrate
temperatures was investigated. The results showed that when the substrate temperature was low ( between
300-500 C), YSZ grains had a (111) preferential growth due to its lower surface potential energy compare
to the (100), when the substrate temperature was higher than 550 C, YSZ films formed large grains
with (100) preferential growth. Therefore the quality of (100) oriented YSZ films have been improved by
growing the films at higher substrate temperature.
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Fig.1 XRD pattern of YSZ target under 1300 C sin-
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Table 1 Parameter comparison between Si and 9 mol% YSZ

Crystals Crystal lattice constant/nm Melting point/C Expand cofficient/C Crystal structure
Si 0.543 1410 2.59x10~6 Diamond
9% YSZ 0.515* 2700 10.3x10~6 Cubic fluorite

*  Crystal lattice constant of 9% YSZ film was calculated from crystal lattice constant of ZrO and according

to Vergard law
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Table 2 Measurement of YSZ thin films

Substrate temperature/'C 200 350 450 550 600 650
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Table 3 Calculation of grain sizes based on XRD data

. 350 C 450 C 550 C 600 C 650 C
Crystal orient
111 100 111 100 100 111 100 111 100
B8/(°) 0.708 — 0.446 — 0.458 0.596 0.362 0.240 0.565 0.194
20/(°) 29.863 — 30.084 — 30.129 34.883 30.095 34.876 30.059 34.879
D/nm 20.04 — 31.83 — 31.00 24.11 39.22 59.88 25.13 74.08
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