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Deposition condition of YBCO films by continuous source supplying
MOCVD method
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Abstract: YBa2CuszO7 (YBCO) films were deposited
on MgO(100) and SrTiO3(100) single crystal
substrates by cold-wall type MOCVD method using
continuous source supplying system. Under the
deposition temperature of 740~7607C, c-axis oriented
YBCO films were obtained. In case of the YBCO
films deposited on MgO(100) single crystal
substrate, the critical temperature (T.) was under 81
K regardless of the deposition conditions, whereas
T. of the YBCO films -deposited on SrTiO3(100)
single crystal substrate was 83~84 K. The critical
current (I.) of the YBCO film deposited on
SrTi0s(100) single crystal substrate for 30 min was
49 A/cm-width and the critical current density (J¢)
was 0.82 MA/cm? to film thickness of 0.6 um. L
increased to 84.4 A/cm-width as the deposition time
increased to 50 min, but J. decreased to 0.53
MA/cm?® to film thickness of 1.8 sun..

Key Words: MOCVD, YBCO film, critical current,
critical current density. critical temperature
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Fig. 1. Schematic drawing of continuous source
supplying MOCVD apparatus : (1) reel-to-reel, (2)
Ar gas line, (3) line heater, (4) needle valve, (5) O2
gas line, (6) showerhead and mixer of sources and
02 gas, (7) substrate holder(quartz), (8) halogen
lamp. and (9) rotary pump.
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Table 1. Deposition parameters of YBCO film by
MOCVD method.

Y(thd)s, Ba(thd)z,
Cuf(thd)z : 300C

Heating Temperature
of precursor materials

Source reel speed |15 cm/min (0.023 g/min)

Depositio

eposition 700-800C
Temperature
Flow rate of 700 scem

carrier gas (Ar)

Flow rate of

reactant gas (O2) 150-550 scem

Total pressure 10 torr

Deposition time 30-50 min

MgO(100), SrTiOs(100)
single crystal

Substrates
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Fig. 2. XRD diffraction pattern of YBCO films
deposited at various deposition temperatures, oxygen
partial perssure of 3.33 torr and deposition time of
30 min.
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Fig. 3. Surface microstructure of the YBCO films
on MgO(100) single crystal substrate deposited at
various deposition temperatures.
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of YBCO films on MgO(100) single crystal substrate
deposited in Po2 = 3.33 torr for 30 min.
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Fig. 6. (a)XRD pattern and (b)I-V curve of YBCO
film deposited on the SrTiO3(100) single crystal
substrate deposited at Tq=760C and Pw=3.33 torr for
30 min.
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Fig. 7. (a)XRD pattern and (b)I-V curve of YBCO
film deposited on the SrTiO3(100) single crystal
substrate deposited at Ta=760T and Pe=3.33 torr for
50 min.
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