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Abstract A-axis oriened YBCO thin flims were grown on LaAlQ; single crystal substrate by off-axis rf
magnetron sputtering method. We used two kinds of process to get a-axis oriented films;one-step proc-
ess and two-step process. In one-step process, films are grown in single step in which substrate tempera-
ture(Ts) is in the range of 590°C to 680°C. On the other hand, in two step process a-axis oriented thin
film templates of about 30nm thickness is deposited at low temperature first, and subsequently films are
grown at elevated temperature to the final thickness of about 100nm. In the case of one step process(Ts
~600°C), prefered a-axis orientation is dominant and Cu-rich phases segregate at the surface. Segrega-
tions decrease and (00/) peaks increase upon increasing Ts. The films prepared by two step method ap-
peared to have strong(/#00) peaks as the deposition rate increased. Microstructure shows pin holes
resulted from mixed phases of a-axis and c-axis oriented films. In both cases of one step and two step
process, as Ts decreases, prepared films show stronger a-axis orientation. However electrical properties

of the films are depressed with lower T¢ and wider 4T as Ts decreases.
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Fig. 1. Off-axis geometry for avoiding resputter-

ing by negative ions.
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Table 1. Growth Conditions for One-step and Two
-step Methods
a) one-step method

Sputtering Pressure 150mtorr
R. F. Power T 80watts
Deposition Time *w—kéIOmin. -
Substrate Temp. | 590C~680C
Sputtering Gas T Ar =42 o
Substrate | EA 0,(100) B

b) two-step method.

. Initial ; 150mtorr
Sputtering Pressure \

Final : 60-180mtorr
Initial ; 80watts
R. F. Power

Final : 30 100w atts

Initial : 30min.
Final : 40-60min.

Initial : 590°C

Deposition Time ‘

Substrate Temp.

Final : 740°C
~ Substrate  LaAlO100)
Sputtg“ng_ Gas Ar: Og*4 42
Heating Rate %;Jmm/. -
o Cooling Rate 2 C/kml;nfkl
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Fig. 2. XRD patterns of YBa,Cu,O: s thin films de-
posited on LaAl04(100) at (a) 590C, (b) 6107C,
(c) 630TC and (d) 650C.
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Fig. 3. XRD patterns of YBa,Cu;0.-s thin films de-
posited on LaAlO;(100) by two-step process at
various growth rate . (a) 0.85 A /min, (b) 0.77A
/min, and (c¢) 0.63A /min(as read in thickness
monitor).
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Fig. 4. Normalized resistance vs. temperature
curves for YBa,Cu;O; s films deposited on LaAlOs
(100) at (a) 6107C, (b) 630°C and (c) 680C
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Fig. 5. Growth rate dependence of normalized
resistance vs. temperature characteristics of YBa,
Cu;0;-s thin films deposited on LaAlO;(100) at
590°C followed by at 740°C : (a) 0.85A /min, (b)
0.77 A /min, and (c) 0.63 A /min(as read in thick-
ness monitor).
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films deposited on LaAl0;(100) at (a) 590C, (b)
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Fig. 7. SEM micrographs of YBa;Cu3jO;.s thin
films deposited on LaAl04(100) at 590°C followed
by at 740°C : (a) 0.77A/min and (b) 0.63 A /min

(as read in thickness monitor).
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