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Fig. 1. Laser beam energy density dependency of depo-
sition rate of Ndzz] Fe.;;‘ 17 Bg])g films on (100)51 deposietd
at a substrate temperature of 680 C.
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Fig. 2. Laser beam energy density dependency on the
magnetic properties of Ndu s Feg . Boe film on (100)Si
deposited at a substrate temperature of 630 C.
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Fig. 3. X-ray diffraction patterns of Ndu s FewrBow
films grown at 680 C with a lasing beam density of
(a) 3.08, and (b) 5,99 J /em®, respectively.
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Fig. 4. TEM micrographs and electron diffraction
patterns of Ndu;s5 Fegs s By films deposited at 680 ¢
with a lasing beam density of (a) 3.08, and (b) 5.99
J /em?, respectively.
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Fig. 5. Substrate temperature dependency on the mag-
netic propertles of Ndur 5 Fegss7Boge film on (100)Si de-
posited at a lasing beamn energy density of 3.08 J /cm?.
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Fig. 6. X-ray diffraction patterns showing the effect
of substrate temperature for the films grown at (a)
680, and (b) 620 ¢, respectively, with a lasing beam
density of 3.08 J /em”.
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Fig. 8. The effect of Nd content of target on the
magnetic properties of films on (100)Si deposited at
680 ‘C with a lasing density of 3.08 ] /cm®,
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Fig. 9. X-ray diffraction patterns of films grown at 680
with a lasing beam density of 3.08 J /ecm? for the films of
(a) NdizsiFer By, and (b) Ndus Fegs B, re-
spectively.
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Fig. 10. High resolution TEM micrographs showing the
grain aspect of films grown at 680 C with a lasing beam
density of 3.08 ] /ecm? for the films of (a) NdusFew s

Buw, and (b) Ndirsi Fens s Bow, respectively.
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Magnetic Properties of NdxFews xBge Thin Films
Grown by a KrF Pulsed Laser Ablation Method

S. W. Kim and C. J. Yang
Elecromagnetic Materials Lab., Research Institute of Industrial Science &
Technology (RIST), P. O. Box 135, 790-600 Pohang, Korea

(Received 29 November 1997, in final form 20 December 1997)

NdFeB fiims have been grown onto Si(100) substrate by a KrF pulsed laser ablation of the targets of Ndx
Fewm_xBuw (x=17.51~27.51) at the substrate temperature of 620~700 C and the laser beam energy den-
sity of 2.75~5.99 J /cm?. The films exhibit no preferred orientation, however, good hard magentic properties
were produced from as-deposited condition : 4 m Ms >7 kG, 4 # M, =4 kG, and H,=300~1000 Oe. The
depositon rate was not greatly influenced by changing the substrate temperature, but it increases linearly by
increasing the beam energy density. The beam energy density of 3 J /cm® gave the optimal condition to have
the highest 4 7 M, and H, as well. The higher content of Nd induces a higher coercivity and 4 T M, at the
same time without prominent change in 4 w M,




