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ABSTRACT

Rare carth clement doped Ce;,RE,0, (0.1=x=<0.4, RE=Y, Nd) thin films were deposited by r.[ magnetron sputtering on Si(111),
Al,O5(1012) substrates using targets sintered at 1450 ~ 16000C Ce REO,., thin films were deposited at diverse substrate
temperature and deposition lime. Characterization of the grown thin films were conducted with XRD, SEM, and TEM. Growth
direction and the crystal growth behavior of Cey (RE, O, thin films were different as substrate temperature and deposition time change.
Ce 1 Y0,y (x—O 3) thin films deposited on Si(111) substrate at 750°C showed better (111) preferred orientation than the films
deposited at 800°C. Ce;.Nd, O, y(x=0.3) thin films deposited on the Al,05(1012) substrate showed similar (111) preferred orientation.
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Fig. 1. Flow chart of experiments.
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Fig. 2. Heat-treatment history for target preparation.
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Fig. 3. Schematic of sputtering equipment.
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Table 1. Sputter-deposition Condition for Ce; (RE,O, ((RE=Y,
Nd) Thin Films

Target Materials Ce1 4 YOn.y Ce | (NdO..,
Substrate Si(111) ALO4(1012)
Diameter of Target 55 cm 55 cm
Target-substrate distance 5 cm 5 cm
Sputtering pressure 5% 107 Torr | 5% 10° Torr
RF Sputtering power 50 W 50 W
Sputlering gas Ar Ar
Anncaling Temperature 600°C/2 h 600°C/2 h
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Fig. 4. XRD patterns of Ce[Y,0,.,(0.1 = x =< 04) target
sintered at 1550°C. (a) x=0.1, (b) x=0.2, (c) x=0.3 and
(d) x=0.4.

SEREEEEE

- 787

e

4 Ceg Y50z,

L
L

@) 1600/ 12hys |

L
B

Intensity

:E

(c) 1550 /1203

(b) 1500/ 2hrs

L(a) 14501:/12J

TT T

L

T T 11T ‘ T T 17 T
.
2 theta
Fig. 5. XRD patlemq of Cep7Y30,, Larget after heat-treat-
ment at 1450°C ~ 1600°C. (a) 1450°C, (b) 1500°C, (¢)
1550°C and (d) 1600°C.
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Fig. 6. Photographs of sintered target with Ceq;Y305.,
composition.
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Fig. 7 Surface molphology of Ce,; XY Ov_y(() 1 =x<04)after
heat-treatment at 1550°C. (a) x=0.1, (b)x=0.2, (c) x=0.3
and (d) x=0.4.
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Fig. 9. XRD patterns of Cey7Y;40,,., thin films deposited at
750°C, with different deposition time on (a) 5, (b) 10,
() 15, (d) 20, (e) 25 and (f) 30 min.
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Fig. 10. XRD patterns of Ceq Y30, thin films deposited at
800°C, with different deposition time on (a) 5, (b) 10,
(c) 15, (d) 20, (e) 25 and (f) 30 min.
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Fig. 11. XRD patterns of Ce(7Ndg30,.y thin films deposited at
750°C, with different deposition time on (a) 5, (b) 10,
(¢) 15, (d) 20, (e) 25 and (f) 30 min.
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Fig. 12. SEM surface images of Ceg ;Y 30,., thin films deposited at 800°C after post heat-treatment at 600°C for 2 h, with deposition

time on (a) 5, (b) 10, (c) 15, (d) 20, (e) 25 and (f) 30 min.
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Fig, 13. SEM surface images of Ceg, 7Y0 _:-,07_y thin films depo-
sited after post heat-treatment at 600°C for 2 h, with
deposition condition. (a) 750°C/5 min, (b) 750°C/10
min, (c) 800°C/5 min and (d) 800°C/10 min.
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Fig. 15. SEM surface images of Cey;Y30,. .y thin films
deposited at 800°C after post-annealing at 1300°C for
(a) 1 hand (b) 2 h.

Fig. 14. SEM surface images of Ceo 7Y0302y thin films
deposited at 750°C after post-annealing at 1300°C for
(@)l hand (b)2h.

Fig. 16. SEM cross-sectional images of Ceo 7Y0 —502 - thin films
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