
Dear Author,
 
Please, note that changes made to the HTML content will be 
added to the article before publication, but are not reflected 
in this PDF. 
 
Note also that this file should not be used for submitting 
corrections.
 



1

3 Chemical stability of YBiO3 buffer layers for implementation
4 in YBa2Cu3O7-d coated conductors

5

6

7 Glenn Pollefeyt a, Alexander Meledin b, Cornelia Pop c, Susagna Ricart c, Ruben Hühne d,
8 Gustaaf Van Tendeloo b, Isabel Van Driessche a,⇑
9 a SCRiPTS, Dep. of Inorganic and Physical Chemistry, Ghent University, Krijgslaan 281-S3, 9000 Ghent, Belgium

10 b EMAT, Dep. of Physics, University of Antwerp, Groenborgerlaan 171, 2000 Antwerp, Belgium
11 cCSIC-ICMAB, Campus UAB, Bellaterra, Spain
12 d Institute for Metallic Materials, IFW Dresden, 01069 Dresden, Germany

13
14

1 6
a r t i c l e i n f o

17 Article history:
18 Received 30 June 2015
19 Revised 3 August 2015
20 Accepted 12 August 2015
21 Available online xxxx

22 Keywords:
23 Coated conductors
24 High resolution electron microscopy
25 Superconductivity
26 Thin film coating
27

2 8
a b s t r a c t

29In this work, the chemical and microstructural stability of YBiO3 buffer layers during the growth of
30YBa2Cu3O7-d (YBCO) was studied. The superconducting YBCO films were deposited via both Pulsed
31Laser Deposition as well as Chemical Solution Deposition. Although excellent superconducting properties
32are obtained in both cases, self-field critical current densities of 3.6 and 1.2 MA/cm2 respectively, chem-
33ical instability of the YBiO3 buffer layer is observed. An elaborate transmission electron microscopy study
34showed that in the case of vacuum deposited YBCO, the YBiO3 becomes unstable and Bi2O3 sublimates
35out of the architecture. Due to this structural instability, an intermediate Y2O3 layer is obtained which
36maintains it microstructural orientation relation with the substrate and acts as growth template for
37YBCO. For chemical solution deposited YBCO, reaction of YBCO with the YBiO3 buffer layer is observed,
38leading to large grains of YBa2BiO6 which are pushed towards the surface of the films and strongly reduce
39the superconducting properties. Upon using high growth temperatures for the superconducting layer,
40these secondary phases decompose, which subsequently leads to Bi2O3 sublimation and a textured
41YBCO film which directly nucleated onto the LaAlO3 single crystal substrate. Hence, this electron micro-
42scopy study indicates that bismuth-based buffer layers systems are not suitable for implementation in
43coated conductors.
44� 2015 Published by Elsevier Ltd. on behalf of Acta Materialia Inc.
45

46

47

48 1. Introduction

49 During the last decade, research in the field of superconductiv-
50 ity has been aiming for low-cost processing of YBa2Cu3O7-d coated
51 conductors together with long length scalability in order to meet
52 the requirements for main stream usage in power applications
53 [1–3]. In this regard, Chemical Solution Deposition (CSD) of coated
54 conductors is emerging as the leading deposition technique over
55 the well-established vacuum deposition techniques [3–5]. The
56 coated conductor design consists of a textured or polycrystalline
57 metallic substrate, a stack of textured buffer layers and a textured
58 superconducting YBCO film covered with a protective layer [4,6].
59 The use of one or more buffer layers is inevitable as they form a dif-
60 fusion barrier between the substrate and the superconducting film,
61 avoiding oxidation of the substrate and poisoning of the supercon-
62 ductor by metal-ions during thermal processing [2,4]. Due to the

63strong texture dependence of the critical current density Jc, these
64buffer layers have to be highly biaxially textured in order to allow
65the epitaxial growth of superconducting films on top [4,7].
66Currently, the best results for CSD-based coated conductors have
67been obtained by using a double layered La2Zr2O7/CeO2 buffer
68architecture [8]. However, this architecture shows some potential
69drawbacks. First of all, state-of-the-art chemical solution deposited
70lanthanum zirconate is known to exhibit nanoporosity throughout
71the film [9,10]. The origin of this nanovoid formation is not well
72understood and is ascribed to either the removal of carbon gases
73during the synthesis or is believed to be an intrinsic characteristic
74of pyrochlore materials processed in reducing atmospheres [9–11].
75Due to this porosity, both metal and oxygen diffusion are facili-
76tated, which can lead to delamination of the complete architecture
77or an overall decrease in superconducting properties [7,11,12].
78Secondly, the superconducting performance of the LZO/CeO2 based
79coated conductors is hampered by the limited chemical stability of
80the CeO2 buffer layer towards YBCO, leading to the formation of
81BaCeO3 during thermal processing of the YBCO layer [13,14].
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82 As an alternative buffer material, YBiO3 (YBO) shows very inter-
83 esting characteristics and properties. Its face centered cubic struc-
84 ture with a lattice constant of 0.5412 nm, results in an excellent
85 lattice match with YBCO (0.2% mismatch with aYBCO and 1.4% mis-
86 match with bYBCO) [15]. Furthermore, due to the low melting point
87 of bismuth oxide (825 �C) a partial melting process is obtained dur-
88 ing thermal processing, leading to the formation of a dense and
89 smooth YBiO3 layer at temperature of around 750 �C [16]. This
90 topographical flatness in combination with a well maintained tex-
91 ture up to the surface of the film creates a favorable template for
92 subsequent YBCO nucleation and growth [17,18]. We have previ-
93 ously shown that YBiO3 buffer layers can be grown epitaxially on
94 single crystal LaAlO3 substrates by an aqueous chemical solution
95 method [16]. YBCO deposition via Pulsed Laser Deposition (PLD)
96 on these YBO-buffered single crystals yielded outstanding super-
97 conducting performances of 3.6 MA/cm2. In this paper, the chemi-
98 cal stability and morphological properties of the YBiO3 buffer layer
99 after YBCO deposition via both PLD and low fluorine metal organic

100 deposition (LF-MOD) are examined via X-ray diffraction analysis
101 and electron microscopy.

102 2. Experimental

103 2.1. Solution preparation and growth

104 The detailed preparation of the aqueous YBiO3 precursor solu-
105 tion has been described elsewhere [16]. Briefly, bismuth-citrate
106 (Alfa Aesar, 94%) and yttrium acetate (Alfa Aesar, 99.9%) were dis-
107 solved in water by the addition of triethanolamine (Sigma–Aldrich,
108 99%) and ethanolamine (Sigma–Aldrich 99%). A 0.75 mol/L solution
109 with neutral pH is obtained which exhibits a long shelf life. Thin
110 YBiO3 films were grown on polished (100) LaAlO3 single crystal
111 (CrysTec GmbH). Prior to dip-coating, the substrates were rinsed
112 with isopropanol and heated to 400 �C for removing adsorbed
113 organics [19]. After cooling the substrates to room temperature,
114 dip-coating was performed with a withdrawal speed of 10 mm/
115 min in a class 1000 clean room facility. The as-coated films were
116 dried on a hot plate at 200 �C for 10 min. The high temperature
117 synthesis was performed in a quartz tube furnace under a humid
118 argon atmosphere, obtained by passing the Ar gas through two
119 water bubblers at room temperature. The dried films were heated
120 with 20 �C/min to 750 �C and dwelled at this temperature for
121 2 –4 h. The flow of the humid argon gas was kept constant at
122 150 mL/min for all performed experiments.
123 PLD-YBCO deposition was performed at a temperature of 810 �C
124 and an oxygen background pressure of 0.3 mbar [20]. A KrF exci-
125 mer laser was used, applying 3000 pulses on the YBCO target with
126 a repetition rate of 5 Hz to deposit a 200 nm thick film. The sam-
127 ples were cooled down and oxygenated in an oxygen partial pres-
128 sure of 0.4 bar. For the low fluorine MOD, YBCO precursor solutions
129 were synthesized according to the procedures previously reported
130 by Obradors et al. [21]. Yttrium trifluoroacetate, barium acetate
131 and copper acetate are typically dissolved in a mixture of
132 methanol, propionic acid and triethanolamine. The solutions were
133 spin-coated onto the YBiO3-buffered LaAlO3 single crystals and
134 subsequently calcined at 350 �C under humid O2 atmosphere with
135 a heating rate of 5 �C/min. The calcined layers were then crystal-
136 lized at 780, 810 or 820 �C for 150 min under a humid 200 ppm
137 O2/N2 atmosphere. After an additional dwell in dry processing con-
138 ditions of 30 min, the YBCO films were annealed at 450 �C for
139 210 min in pure oxygen.

140 2.2. Microstructural characterization

141 Characterization of the texture and phase composition of the
142 YBiO3 and YBCO films was performed by means of X-ray diffraction

143(Siemens D5000 and Bruker GADDS D8 diffractometer). Structural
144characterization was carried out with both SEM (FEI Nova 600
145Nanolab Dual Beam) and TEM. For the TEM measurements, cross-
146sectional lamellae were produced by Focused Ion Beam (FIB-SEM,
147FEI Nova 600 Nanolab Dual Beam and FEI Helios Dual Beam) and
148studied by conventional bright field transmission electron micro-
149scopy (BFTEM), bright field scanning transmission electron micro-
150scopy (BF-STEM) and energy dispersive X-ray spectroscopy (EDX)
151on a JEOL JEM 2200-FS operating at 200 keV. High angle annular
152dark field scanning transmission electron microscopy (HAADF-
153STEM) and EDX measurements were performed on a FEI Titan
154‘‘cubed” electron microscope, equipped with an aberration correc-
155tor for the probe-forming lens as well as a high-brightness gun and
156a ‘‘Super-X” wide solid angle EDX detector, operating at 120 keV
157and on the FEI Osiris electron microscope equipped with a high-
158brightness gun and a ‘‘Super-X” wide solid angle EDX detector
159operating at 200 keV. The quality of the deposited YBCO layers
160was determined via inductive measurements of the critical tem-
161perature Tc and the critical current density Jc (CryoscanTM by
162Theva and Quantum Design SQUID DC Magnetometer).

1633. Results and discussion

1643.1. Pulsed Laser Deposition of YBCO

165The deposited YBCO exhibits a critical temperature Tc,90 of
16690.4 K and a DTc of 0.85 K. The YBCOPLD/YBOCSD/LAO architecture
167yields outstanding superconducting properties with a critical cur-
168rent density of 3.6 MA/cm2, indicating excellent texture transfer
169from the buffer layer to the superconducting layer [16].
170The texture analysis of the YBCOPLD/YBOCSD/LAO architecture is
171shown in Fig. 1. The u-scan of the YBa2Cu3O7-d (102) reflection
172gives rise to a FWHM-value of 1.6�, indicating low in-plane misori-
173entation. From the XRD measurement, it can be seen that no a-axis
174formation occurred. However, when comparing the (002) reflec-
175tions of the buffer layer prior and post YBCO deposition, a shift
176towards higher Bragg angles is observed. Additionally, the inten-
177sity of the (110) reflection increases and also shifts to higher 2h
178values. The Bragg angles for both reflections now coincide with
179the cubic Y2O3 crystal structure, which thus indicates that Bi3+ is
180eliminated from the buffer layer during Pulsed Laser Deposition
181of YBCO. To confirm this hypothesis, the YBCOPLD/YBOCSD/LAO sam-
182ple was studied with electron microscopy.
183From the SEM analysis (Fig. 2b and c), it can be seen that no sec-
184ondary phases are present at the YBCO surface and its microstruc-
185ture is similar as previously reported by Hühne et al. [20].
186Compared to the YBiO3 film prior to YBCO deposition (Fig. 2a), a
187clear change in morphology and a reduction in both thickness
188and homogeneity is observed. To investigate the buffer layer –
189YBCO interface, a cross-sectional lamella was prepared for TEM
190measurements.
191The bright field TEM image confirms that the buffer layer is less
192uniform than before the YBCO deposition. Overall, the buffer layer
193thickness decreased and at some points the buffer layer is com-
194pletely gone. Despite this reduction in thickness, a sharp interface
195is maintained between the remaining buffer and superconducting
196material, indicating that no chemical reaction occurred during
197the YBCO deposition. The reduction in thickness confirms the loss
198of bismuth throughout the deposition process, leaving an Y2O3

199layer between the YBCO and the LAO substrate. Given the sublima-
200tion sensitivity of bismuth containing compounds, it is likely that
201YBiO3 decomposes during the deposition process at high tempera-
202tures and low pressures, giving rise to the subsequent sublimation
203of Bi2O3 while Y2O3 remains as a thin film. It is interesting to note
204that the remaining Y2O3 exhibits the body centered cubic crystal
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205 structure and the orientation relationship towards the substrate
206 and the YBCO is maintained. This can be deduced from both the
207 bright field and the high resolution TEM images shown in Fig. 3.
208 In bright field, Moiré fringes are clearly visible around the
209 Y2O3/YBCO interface. Moiré fringes can originate from two types
210 of small misorientation which causes lattice fringes to overlap:
211 on one hand, a small difference in lattice parameter gives rise to
212 translational Moiré contrast which creates regularly spaced fringes
213 parallel to the lattice plane of investigation, but with a different
214 periodicity. On the other hand, when identical lattices exhibit a
215 small rotational misorientation, rotational Moiré fringes are cre-
216 ated, hereby forming fringes perpendicular to the viewed lattice
217 plane. When two materials exhibit both rotational misorientation
218 as well as lattice mismatch, the combination of both fringes results
219 in fringes with different lengths and rotations.
220 For the YBCO/Y2O3/LAO architecture, multiple regions showing
221 Moiré contrast are present. At the Y2O3/YBCO interface, this
222 contrast originates from both rotational and translational misfit
223 between overlapping YBCO and Y2O3 grains in the viewing
224 direction (marked with C in Fig. 3a–c). In the YBCO film, a lot of
225 strained regions can be observed which deviate from the ideal
226 (00l)-orientation, as well as rotationally misaligned grains causing
227 perpendicular Moiré fringes. This is most likely caused by the
228 microstructural changes of the buffer layer during deposition,
229 causing a larger interface roughness which leads to a higher
230 amount of local defects in the YBCO films. From Fig. 3b, it can be
231 seen that the YBCO is much more defect free in regions where
232 the buffer layer remains flat. The fast Fourier transform of the high
233 resolution image of the buffer layer can be indexed as the[1–10]
234 zone axis of body centered cubic Y2O3, meaning that the Y2O3

235crystal is rotated over 45� in order to decrease the lattice mismatch
236with the LaAlO3 substrate. Despite the compositional changes, the
237buffer layer maintains the (001)YBCO||(001)Y2O3||(001)LAO and
238[100]YBCO||[110]Y2O3||[100]LAO orientation relationship.
239The loss of bismuth is further confirmed by BFSTEM–EDX, as
240shown in Fig. 4. No bismuth containing compounds are found
241throughout the YBCO layer, indicating complete sublimation of
242Bi2O3 out of the architecture. Despite the excellent superconduct-
243ing properties, these findings therefore imply that YBiO3 is not a
244suitable buffer layer candidate for PLD-YBCO deposition.

2453.2. Low Fluorine Metalorganic Deposition

246The instability of YBiO3 in vacuum conditions at high tempera-
247tures limits the use of this material for Pulsed Laser Deposition
248purposes. As TFA-based YBCO deposition uses conditions similar
249to those of the YBiO3 synthesis, the vacuum instability is not likely
250to cause any problems. Therefore, YBCO films were grown on the
251buffered substrate using different crystallization temperatures.
252From the XRD analysis shown in Fig. 5, it is clear that strongly
253textured YBCO is formed, accompanied by the presence of sec-
254ondary phases for the films grown at lower temperatures. The films
255grown at 820 �C exhibit (001) reflections of YBCO only, indicating
256excellent epitaxial growth. The absence of secondary phases for
257this sample leads to a Tc of 89.5 K and a critical current density
258of 1.2 MA/cm2, whereas the films sintered at lower temperatures
259exhibit poor superconducting properties. However, for all samples
260the (002) reflection of YBiO3 is absent, again suggesting the insta-
261bility of the YBiO3 buffer layer. The secondary phases present at
262780 and 810 �C can be identified as YBa2BiO6, meaning that barium

Fig. 1. (a) YBCO (102) pole figure and (b) XRD analysis of YBCOPLD/YBOCSD/LAO prior (bottom) and post (top) YBCO deposition (reflections indexed with an * originate form
secondary X-ray radiation).

Fig. 2. (a) Cross sectional SEM analysis of the YBiO3 thin film prior to YBCO deposition. (b) Topographical and (c) cross-sectional SEM image of the YBCO film grown by PLD on
top of YBiO3-buffered LaAlO3.
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263 reacts with the complete buffer layer. At 820 �C no reflections of
264 this compound are present, which most likely can be attributed
265 to the decomposition of YBa2BiO6 and subsequent sublimation of
266 bismuth at this temperature.
267 The microstructural analysis of the different YBCO films is
268 shown in Fig. 6. All films exhibit the typical YBCO topographical
269 structure, but the films grown at 780 �C and 810 �C show the pres-
270 ence of additional phases at the surface of the film. These sec-
271 ondary phases were further analyzed by EDX, which revealed

272that these compounds mainly consist of Ba, Bi and Y, which is con-
273sistent with the detected YBa2BiO6 in the XRD analysis. Although
274some a-axis oriented grains are present at the surface of the
275YBCO films grown at 820 �C, they show a good surface morphology
276and no bismuth-containing secondary phases are found on the
277surface.
278To study the cross-sectional microstructure of the obtained thin
279films, TEM-lamellae were produced by FIB and studied with
280HAADF-STEM and EDX. As can be expected from the SEM and

Fig. 3. (a–c) BFTEM (g = (002)) overview of YBCO/Y2O3/LAO architecture showing Moiré contrast at the Y2O3/YBCO interface and (slightly) misaligned regions in the YBCO
film. Combinational or rotational Moiré fringes are indicated by respectively C and R. (d) Average background ZLP-filtered HRTEM image of the LAO/Y2O3/YBCO interfaces
(Inset: FFT of Y2O3 buffer layer).

Fig. 4. STEM-EDX analysis of YBCO/Y2O3/LAO architecture (Peak marked with an * originates from stray radiation of the molybdenum grid).
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281 XRD analysis, a similar microstructure is obtained for the YBCO
282 films grown at 780 and 810 �C. For both samples, it can be seen
283 in Fig. 7 that YBa2BiO6 is not present as an intermediate layer
284 between YBCO and the LAO substrate, but large grains of this phase
285 can be found starting from the substrate interface up to the surface
286 of the YBCO film. The darker particles present within the YBa2BiO6

287 phase can be identified as Y2Cu2O5, which is a commonly observed
288 intermediate phase during the growth of fluorine-based YBCO
289 films [21–23].

290As barium reacts with the YBiO3 buffer layer, the excess of
291yttrium-cuprate remains present as submicron-sized particles
292throughout the complete film. Additionally, it can be seen in the
293HAADF images that the YBCO grains closest to the interface appear
294brighter. This is not originating from a change in composition, but
295from electron channeling effects caused by the perfect alignment
296of these YBCO grains with the single crystal LAO substrate, viewed
297along the [100] zone-axis [24]. However, due to the large YBa2BiO6

298grains present throughout the layer, the epitaxial growth of the

Fig. 5. XRD analysis of YBCO films grown on YBO-buffered LAO at (a) 780 �C, (b) 810 �C, (c) 820 �C.

Fig. 6. Topographical SEM analysis of YBCO films grown on YBO buffered LAO at (a) 780 �C, (b) 810 �C, (c) 820 �C and (d) EDX analysis of secondary phases present at YBCO
surface indicated by the square in (b). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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299 YBCO is disturbed, leading to more weakly (001)-textured YBCO
300 grains towards the surface of the films. Similar columnar-like elec-
301 tron channeling contrast is again observed in these YBCO grains,
302 which is related to the presence of different twin orientations as
303 shown in the bright-field TEM (g = (020)) image in the
304 Supporting information.
305 From the high resolution images in Fig. 8a, it is clear that epitax-
306 ial YBCO grains directly nucleated and grew onto the LAO substrate
307 without the presence of any intermediate YBiO3 or Y2O3 layer, from
308 which it can be concluded that the whole buffer layer reacts with
309 the available barium during the thermal processing of the YBCO
310 film. Next to the YBa2BiO6 formation, the barium deficiency in
311 the YBCO film and the strain caused by the secondary phase gives
312 rise to intergrowths of YBa2Cu4O8 (Y124) and Y2Ba4Cu7O15 (Y247),
313 which can be considered as two YBCO crystals with an additional
314 CuO plane in between. The YBa2BiO6 secondary phase grows poly-
315 crystalline and no orientation relationship between YBa2BiO6 and
316 LAO or YBa2BiO6 and YBCO could be found. From the weak epitax-
317 ial growth of YBCO in combination with the current-blocking
318 behavior of the large YBa2BiO6 grains, it is clear that poor super-
319 conducting performances are obtained for the films grown at 780
320 and 810 �C. For the YBCO films grown at 820 �C, no more
321 bismuth-containing compounds are present in the layer, hereby
322 confirming the decomposition of YBa2BiO6 and subsequent

323sublimation of Bi2O3. Due to the decomposition and the pushing
324of the secondary phases towards the surface, small amounts of
325BaO or Ba(OH)2 can occasionally be found at the surface of the
326YBCO films as shown in the EDX map in Fig. 9. This phenomenon
327also explains the formation of Y2O3 nanocrystallites in the YBCO
328layer, which are visible in the HAADF overview image and the
329EDX map.
330The YBCO layer is strongly textured and grows epitaxially on
331the single crystal LaAlO3 substrate, as shown in the high resolution
332HAADF-STEM images, hereby explaining the good superconducting
333properties. Again, a similar twin microstructure as for the films
334sintered at lower temperature is observed, which could indicate
335that the reaction of YBCO with the buffer layer and the subsequent
336elevation and decomposition of this secondary phase has an effect
337on YBCO’s microstructure and growth mode.
338In order to have a better view on the stability of the buffer layer,
339a pyrolyzed YBCO film on YBiO3-buffered LAO was studied by TEM.
340In Fig. 10, the smoothness of the buffer layer is again observed,
341although some porosity is present, which could not be observed
342in the SEM analysis. Additionally, the upper part of the buffer layer
343is found to be randomly oriented, which is consistent with the
344blurred diffraction spots observed in the previously published
345RHEED measurements [16]. Most likely, the region used for sample
346preparation mainly consisted of amorphous surface area where an

Fig. 7. HAADF-STEM overview of YBCO films grown on YBiO3-buffered LAO substrates at (a) 780 �C and (b) 810 �C (Inset: FFT of YBCO-YBCO grain boundary showing a 9�
misalignment). (c) STEM-EDX maps of Al, Bi, Y and Ba from the region shown in (b). (For interpretation of the references to color in this figure legend, the reader is referred to
the web version of this article.)
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347 incomplete texturing of the YBiO3 film occurred. Nevertheless, the
348 YBiO3 buffer layer is still chemically intact after pyrolysis, indicat-
349 ing that the reaction of barium with the buffer layer occurs during
350 the crystallization of YBCO, similar to BaCeO3 formation observed
351 for ceria-based buffer architectures [13,25].

352Given that within an YBCO formation temperature range of
35340 �C, reaction or complete disappearance of the buffer layer is
354observed, it can be concluded that the YBiO3 buffer layer systems
355have no advantage over the commonly used and well established
356CeO2 cap layer. Therefore, in contradiction to results presented in

Fig. 8. High resolution HAADF-STEM images of YBCO film grown on YBiO3-buffered LAO at 810 �C: (a) YBCO/LAO interface showing Y2Ba4Cu7O15 (Y247) intergrowths in the
YBCO layer, (b) YBCO/YBa2BiO6 grain boundary, (c) YBa2BiO6/LAO interface.

Fig. 9. HAADF-STEM images of YBCO film grown on YBiO3-buffered LAO at 820 �C: (a) High resolution image of YBCO/LAO interface showing direct nucleation of YBCO on the
LAO substrate, (b) overview of YBCO film displaying columnar-type of microstructure and secondary phases on top, (c) EDX map of Y (red), Ba (green), La (purple) and Pt
(blue) from the region shown in (b). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

Fig. 10. HAADF-STEM images of low-TFA YBCO film on YBiO3-buffered LAO after pyrolysis at 350 �C in humid oxygen: (a) overview image of YBCO/YBiO3/LAO interface
showing the preservation of the buffer layer, (b) overview image of the YBiO3 buffer layer displaying a smooth and reaction-free interface, (c) EDX map of Y (red), Ba (green),
Al (yellow) and Bi (orange) from the region shown in (b). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this
article.)
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357 literature [17,26,27], it is believed that bismuth-based buffer layers
358 systems are not suitable for implementation in coated conductors.

359 4. Conclusion

360 YBO thin films were prepared starting from a water-based pre-
361 cursor solution by dip-coating. The texture transferring properties
362 of YBO were tested by both PLD and TFA-based YBCO deposition on
363 YBO-buffered LaAlO3. Although in both cases good superconduct-
364 ing properties were obtained, respectively 3.6 and 1.2 MA/cm2, it
365 was shown by an elaborate TEM analysis that the buffer layer is
366 unstable during the YBCO processing. In the case of vacuum depo-
367 sition, sublimation of bismuth oxide is observed at low pressures
368 and high temperatures, leading to a textured yttria layer which
369 serves as growth template for YBCO. For TFA-based YBCO deposi-
370 tion, reaction of the YBiO3 buffer layer with barium is observed,
371 giving rise to large YBa2BiO6 grains which are pushed towards
372 the surface of the YBCO film. When using higher growth tempera-
373 tures, this secondary phase decomposes and bismuth oxide subli-
374 mates out of the complete structure, leaving a textured YBCO
375 film which directly nucleated and grew onto the LaAlO3 single
376 crystal substrate. These results indicate that bismuth-based buffer
377 layers are not suited for replacing CeO2 in the commonly used
378 buffer-architectures for coated conductors.
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