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ABSTRACT

The growth characteristics on the MgO thin films prepared by the e-beam evaporation method have been investigated. We observed
the film of preferred orientation and surface morphology with various parameters such as substrate temperature, deposition rate on
Si(100) and slide glass respectively. Consequently, it was shown that MgO(111) preferred orientation films can be obtained as the
deposition rate was increased on Si(100) substrate. MgO(220) peak was found as the substrate temperature was increased. Whereas,
in case of slide glass the orientation is changed from (200) to (111) by substrate temperature. Also we investigated the relationship
between the film characteristics and the orientation of MgO thin films.
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Fig. 1. Schematic diagram of E-beam evaporating system.
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Fig. 2. XRD patterns of the MgO films deposited on Si
substrate at deposition rate of (a) 5 A/sec, (b) 10 A/sec
and (c) 15 A/sec.
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Fig. 3. XRD patterns of the MgO films deposited on slide glass
substrate at deposition rate of (a) 0.5 Alsec, b1 Alsec,
)5 Assec and (d) 10 Alsec.
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Fig. 4. XRD patterns of MgO films deposited at various Si
substrate temperature (a) R.T, (b) 100°C, (c) 200°C and
(d) 300°C.

%)
< iﬂ%o{]Lﬂx]E 7H (1hyae] A= T*z“* T Ut
MgO Etebe] gk e SaEw o] Wsle s 7t HE
2] #FH4R9} adatom®)

32.7|H2zo| ¥Et

Fig. 4% Si7)9+9] A% 224571 5 A4 79k
of w& MgO ®tete] XRD 1 aﬂﬁ% UERA Zoltt. 7]
A2Lwslol] daglel 5% q1pHes $A444ES 5
Ao, g2elM vehtd (200099 peakQ— NAEEE
Z/MNBFE AT, F2elA s Beld (22007
] peak 2&7h Sepitel we) sttt 71aF9 el
Ases 7A2E7F 5E545, FUERT BEFS
w0 AabsEe wESAA Y AEER EEe,
AA #E e s Bk ol 7w ¢ ¥Ad
2o HHolF Lol WHE Axe] St} /A2 Est F
7bebE 71ma9le] AAbserE Frtste] RAESETE F

g

d 1173

3

11 (200 (220) (222)

()
(&)

)
WVWMHWWMWH ()
MWMMWMMMMM (@)

30 35 40 45 50 55 60 65 70 75 80
20
Fig. 5. XRD patterns of MgO films deposited at various slide
glass substrate temperature (a) R.T, (b) 50°C, (c) 100°C,
(d) 200°C and (e) 300°C.
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Fig. 6. SEM micrographs of MgO films.
{a) (111) preferred orientation (Si substrate), (b) (111)
preferred orientation (Slide glass) and (c) (200)
preferred orientation (Slide glass).

(c) RMS = 463 A
Fig. 7. AFM images of MgO films.
(a) (111) preferred orientation (Si substrate), (b) (111)
preferred orientation (Slide glass) and (c) (200)
] preferred orientation (Slide glass).
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Fig. 9. Test of the sputter-resistance of film against FAB
irradiation by kurume national college of technology in

japan.
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Fig. 10. Resistance coefficient (P) of MgO films deposited at
various deposition rate.
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Fig. 11. Resistance coefficient (P) of MgO films deposited at
various deposition temperature.
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