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Effects of temperature and He cumulative damage on Er,O;

film phase structure and crystallinity
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Abstract: In this paper, Er,O; films are prepared in mixing atmosphere by radio frequency magnetron
sputtering method. The phase structures, surface and cross-section morphologies of Er,O,films are
characterized by X-ray diffraction (XRD) and scanning electron microscope (SEM), respectively. The
results show that the phase structure of the pure Er, O film is still stable under the annealed tempera-
ture of 500°C. However, with the annealing temperature increasing, the monoclinic phase of the Er,O;
film can transform into cubic phase at 700°C. In addition, for the Er, O, film with He containing, the de-
gree of crystallinity may be affected by He atoms. He bubbles can not be formed with small amount of
He doped in, and the diffraction peak of the Er,O; film is decreased obviously compared with that of the
pure Er,O; film. As the content of the doped He atoms increase, the monoclinic phase of the Er, O, film

becomes more stable under the high internal pressure due to the forming of He bubbles.
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ARSCR A QX-500 #8 & B A5 N R 45 I ST 1k
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5| A\ He BIFE SRR Ar Fil O, 20 JEARAE il A He
M43 JE 43 9 A 0. 10Pa, 0. 20Pa, 0. 30Pa, £ 5% 4 5
S3MIC Sl S2,S3,S4. AR S EL il A 00 A b v
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Tab.1 Deposition parameters for erbium oxide thin films

FE 5 S5 A M E/Pa B KGR/ C
S1 Ar/O; 0. 64 RT
S1-500 Ar/O; 0. 64 500
S1-600 Ar/O; 0. 64 600
S1-700 Ar/O; 0. 64 700
S2 He/Ar/O, 0.74 RT
S3 He/Ar/O, 0. 84 RT
S4 He/Ar/O; 0.94 RT

2.2 HEERIE

KR X 548 7 81 (XRD, H A% D/Max-
SAX) TR Y Al AR 25 4 54T R AE (Cu-K, 40 kV, 40
mA) 450 R 278 0. 5%, F B R 207 —
80°. k¥ A& S 4 v i (FESEM, £ 4t S-4800)
Az Y0 e R ) 2 T RN A TR S

3 #R5iTR
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Bl 1RJE He 9 Er, O; B AE A 6] 3R i B2
THy XRD K. & 1Al AL SR AR En O,
JEEAE 30° B3 HE B AT S e X6 18 F SR AREAR (402) I
BT 38 58, — M b, 76 By R AT 5 b o 35
Er, Oy 377740 (222) & 0] 1 45 & W7 & 29. 37, A
WM I B I 92 A ) 8 1 S P R A A ST T AL
Frit— AR A 0. 5 R ILER ST B XRD [ 3%,
RIS A3 BIAEAE 267,297, 30°, 327 3T 1 B A 437
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Fig. 1 XRD patterns of Er,O; thin films after

annealed at different temperatures
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Fig. 2 XRD patterns of Er, O, thin films at differ-

ent He partial pressures
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Fig. 3 FESEM surface morphologies of Er, O,
thin films at different He partial pres-

sures
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Fig. 4 FESEM cross-section morphologies of
Er, O; thin films at different He partial

pressures
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