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ABSTRACT

High-T, YBa,CusO,_y superconducting thin films have been prepared by single-target off-axis RF magneiron
sputtering Optimal ratio of Y " Ba . Cu of the single-targel was determined as 1. 1.65 . 3.35 in order to obtain
the stoichiomelric films. T.,crystalline phase, and microstructures of the surface and cross-section of the ex-sif
YBa,Cus(rey thin films on Si(100) with LaAlOghuffer layer (LaAl(y/51) and MgO(100) subsirate have heen
investigated. YBa,Cug(: 4 thin films on MgO{100) had a T onse of 90K and a T o of 80K, and the films
on LaAlDs /31 had a T pnpe of 30K and a T e of TOK,
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-beam evaporation'~®, thermal evaporation®®,

sputtering®®, MOCVD({metal-organic chemical vapor
deposition} ™' MBE {(molecular beam epilaxy) '™,
laser ablation™'" %] glt}.
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Table 1. RF Magnetron Sputtering Condilions of
LaAlQ; and YBa;Cu,0,_x Thin Films,

LaAlQ, YBa,Cus 0, x
Substrale temp 120°C 120T
Sputtering gas Ar+-0,{4: 1) Ar
(3as pressure 10 mTorr 10 mTorr
RF input power 150W 150W
Target-to-substrate 20mm olf-axis

distance

Posl-annealing 900°c, 2h, O, | 900°C, 2h, O,

Cooling water

|
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Fig 2. Schematic diagram of the off-axis RF
magnelton sputtering chamber
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Table 2. Atomic Ratio of Sputtered Films and
Targets.

Y : Ba: Cu ratio of
sputtering target| 2:3.3 | 1.2:3 [ 3:2°3

Sputtered film

romie 5 of L 8 | 162 ] aL1
.
omie % of TRl @25 1 w6 | 303
sputtered films

Cu| 327 | @2 | 8.6
Y : Ba : Cu ratio 1718 (1252710 7:0.7
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Fig.4. (Ba/Y) ratio of target vs. (Ba/Y) ratio of

sputtered film.
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Fig.5. (Cu/Y) ratio of target vs. (Cu/Y) ratio of

sputtered film.

Table 3. Atomic Ratio of Sputtered Films and

Targets,
Y : Ba: Cu ratio of
sputtering target| 1:1.65:3.2 [1.1.65;3.35
Sputtered film
Atomic % of Y 18.6 17.1
tomic % o
sputtered films Ba 5.2 4.6
Cu 50.3 51.3
Y : Ba : Cu ratio 1017 2.7 1:1.9:3.0

7h1:1.65:3.29F1:1.65: 3.35¢] sputtering target <-

EESI L 4 33 & EDS 34£ @3
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Fig.6, X-ray diffraction pattern of YBa,Cua0r_x thin
films on MgQ(100).
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Fig.7. Resistance vs. temperature curve for YBa,Cu,
0,_y thin films on MgO(100) .
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Fig.8. X-ray diffraction pattern of YBa,Cu,0;_y thin
films on Si{100) with LaAlQ, buffer layer.
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Fig.9. Scanning electron micrographs for the LaAlQ,
thin films on Si{100) substrate.
(a) Cross-section of the film on substrate and
{b) surface morphology of the film showing
grain boundaries.
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Fig .10 Scanning electron micrographs showing a multi
-layered structure of the ¥Ba,Cu,0, 4 thin
film/LaAlO; buffer layer/Si{100) substrate.
{a) Cross-section and (b) surface morphology
of the top layer.
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