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ABSTRACT

Y:0: thin films were deposited hy reactive sputtering of Y target in Ar and (O, gas mixture. Residual stress
was measured by sin?y method of x-ray diffraction (XRD) and growth orientation was examined by measuring
the relative intensity of (400) plane and (222) plane of Y;0; films. In the case that Y:0; films were deposited
at 400 and at ow working pressure below 0.05 torr the film had large compressive stress and (111) plane
orientation. At working pressure of about 0.10 torr the film had small compressive stress and (100} orientation.
Above working pressure of 0.20 torr, the films had nearly zero stress and random orientation. In the case
that the (111) oriented film deposited at low working pressure, helow 0.05 torr, as substrate temperature decrea-
sed, {111) orientation increased. In the case the film, with {100} orientation, depesited at working pressure
of about 0.10 torr, (100) orientation increased with decreasing substrate temperature. These reiationship of
residual stress and growth orientation can he explained by the relationship of surface energy and strain energy,
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Fig. 1. Variation of intrinsic stress with working pres-
sure.
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Fig. 2. Variation of growth orientation with working
pressure.
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Table 1. The Relationships of Orieptation vs. Strain Energy and Orientation vs. Surface Energy.

layer 1 layer 2 . strain No. of Y-O0 surface
plane atom m./ 14a’ | atom | NoJ/i,af 2 radiusx No. of atom energy | broken bond/14a” | energy
(100) Y 2 0 3 0.132x3=0.396 medium 6 medium
(i11) Y 23 O 286 (0.132x26=0.343 low 5.9 high
(110) | Y, 0 [ 14, 21| Y, O } 14, 21 | 0106X14+0.132X21=0426 | high 42 low l
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