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ABSTRACT

The single crystalline thick films of Bi:Y;FesO;; (Bi:YIG) were grown on (GdCa);(GaMgZr)sOy, (SGGG) by Liquid Phase Epitaxy
(LPE). The changes of lattice mismatch and Bi concentration were investigated in the thick film growth as a function of PbO/Bi,O,
molar ratio, with keeping constant of substrate rotation speed, supercooling and growth time. It was grown that the lattice constant
of the garnet single crystalline thick films and Bi content increased with decreasing of PbO/Bi,O; molar ratio. Bi concentration
decreased with increasing of the film thickness.
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Fig. 1. Schematic diagram of LPE furnace.
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Table 1. Melt Compositions Employed (molar ratio)

4 w2 B # #5
Fe,0,/Y,0; 152 152 152 152 152
PbO/Bi,0, 25 40 50 7 Bi,0, free

Saturation Temp. ("C) 860 872 885 905 923
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Fig. 2. Lattice constant as a function of PbO/Bi,0; molar ratio
for (YBi);Fes0y, films grown from the flux melts at
AT=65°C, 60 rpm and 2 h.
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Fig. 3. EPMA content profile of (a) Ys;FesO;, garnet films
grown at AT=65°C, 60 rpm and 2 h. (b) (YBi);FesO,,
PbO/Bi,0;=4 garnet films grown at AT=65°C, 60 rpm
and 2 h.
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Fig. 4. Thickness of garnet crystal as a function of PbO/Bi,04

molar ratio for (YBi);FesO, films grown from the flux
melts at AT=55°C, 60 rpm and 2 h.

A 397 A 63(2002)



592 A - 2D - HRE - FEY - dF] - EUiE

Jet W P o0 m
RS

Fig. 5. SEM image, (YBi);Fes0,, films grown from the flux
melts at AT=55°C, 60 rpm, 2 h (a) PbO/Bi,0;=2.5 (b)
PbO/Bi,03=7.
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Fig. 6. FWHM as a function of PbO/Bi,O; molar ratio for

(YBi);FesO,, films grown from the flux melts at
AT=65°C, 60 rpm and 2 h.
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Fig. 7. Bi content profile of Bi:Y;FesO,, garnet films as a
function of thickness, PbO/Bi,O; molar ratio and
supercooling.
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