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Deposition condition of NiO deposited on biaxially textured Ni by a
MOCVD process
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Abstract : Deposition condition of NiO that is one
of possible buffer layers for YBCO coated
conductors was studied. NiO was deposited on
textured Ni substrates by a MOCVD (metal-organic
chemical vapor deposition) method. The degree of
texture, and the surface roughness were analyzed by
X-ray pole figure, atomic force microscope and
scanning electron microscope. The (111) and (200)
textures were competitively developed, depending on
an oxygen partial pressure(P0O2) and deposition
temperature(Tp). The (200) textured NiO layer was
deposited at Tp=450~470TC and PO2=1.67 Torr.
Out-of-plane (0-scan) and in-plane (®-scan)
textures of the (200) NiO films were as good as
10.34° and 10.00°, respectively. The AFM surface
roughness of NiO was in the range of 3~4.5 nm at
PO2=0.91~3.34 Torr and at Tp=4707T, and in the
range of 3~13 nm at Tp=450~530C and at PO2=1.67
Torr.
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Fig. 1. Schematic diagram of belt-driven prescursor
feeding system and MOCVD reactor: 1-1: feeding
spool with tension, 1-2: winding spool, 2: DC motor,
3: evaporation zone, 4: source feeding tape, 5: band
heater, 6: nozzle, 7: substrate.
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as-received, (b} involving solid source and (c) after
heating
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Fig. 3. X-ray diffraction patterns of the NiO buffer
layers deposited on Ni substrates: (a) with various
temperatures at 1.67 Torr of oxygen partial
pressure, (b) with various oxygen partial pressures
at 470T of deposition temperature.
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Fig. 4. NiO (111) pole figures of the NiO buffer
layers deposited on textured Ni substrates at oxygen
partial pressure of 1.67 Torr with various
temperatures. (a) 450°C, (b) 470C, (¢) 4907C, (d) 51
0T and (e) 5307
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Fig. 5. NiO (111) pole figures of the NiO buffer
layers deposited on textured Ni substrates at
deposition temperature of 470°C with various oxygen
partial pressures; (a) 091 Torr, (b) 1.67 Torr, (c)
2.31 Torr. (d) 2.86 Torr and (e) 3.34 Torr.
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Fig. 6. (a) X-ray rocking curves and (b) 9-scan
showing the out-of-plane and in-plane texture of
the NiO buffer layers prepared at 450C and 470C,
1.67 Torr by MOCVD. Rocking curves of NiO
(200) and ®-scan are presented for NiO (111).
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Fig. 7. SEM images of (a) the cross-section and (b)
the surface of NiO buffer layer deposited on
textured Ni at 470C, 1.67 Torr.
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