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Contrary to the 1st generation high temperature superconducting (HTS) tapes and wires, which are
manufactured by the powder-in-tube technique and which therefore consist of a metal cladding
surrounding a superconducting ceramic core, 2nd generation tapes (also called coated conductors)
are in the form of a bi-axially textured thin film deposited on a stack of metal substrate and buffer
layers [1]. The most promising technology for the deposition of the superconducting layer in view
of large-scale production is a chemical solution deposition method. Among various routes that may
be applied for this purpose, the trifluoroacetate (TFA) route has significant advantages in particular
because it prevents the formation of BaCO3 as an intermediate decomposition product [2,3]. This is
particularly interesting, because carbon resulting form the further reaction of BaCO3 with the other
constituents of the film precursor tends to segregate at grain boundaries, suppress the critical current
flowing between adjacent HTS particles and impose a severe limitation to the final performance of
the tape.

As a preliminary study in view of future in-situ phase and microstructure evolution studies, we
performed observations on a YBa2Cu3O7 HTS thin film produced by the TFA method on a LaAlO3

single crystal substrate. The experiment was performed at beamline BW5 with a 77keV incident
beam. The sample was placed vertically. Owing to the high in-plane and out-of-plane preferential
orientation of the the HTS layer, the sample was rotated in the beam during data collection.

Figure 1: Summed diffraction pattern of a bi-axially textured YBa2Cu3O7 thin film manufactured by the
TFA route on a LaAlO3 single crystal substrate.
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As shown in Fig.1, diffraction spots due to both the LaAlO3 substrate and the YBa2Cu3O7 film are
clearly visible although the thickness of the HTS film was of 220nm compared to 1mm for the
substrate. This result shows that it will be possible to follow the formation of the superconducting
layer in the deposited gel. Actual coated conductor architectures with an 0.1mm thick Ni-W alloy
substrate and 50 to 200nm thick buffer layers will be even more favourable for such studies.
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