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Abstract

In this study, the photolithography process was chosen to reduce the aspect ratio of the cross-section of a high-temperature
superconducting (HTS) tape by dividing the superconducting layer of the tape. Reducing the aspect ratio decreases the
magnetization losses in the second-generation HTS tapes generated by AC magnetic fields. The HTS tape used in the experiment
has a thin silver (Ag) layer of about 2 im on top of the REBCO superconducting layer and no additional stabilizer layer. A dry film
resist (DFR) was laminated on top of the HTS tape by a lamination method for the segmentation. Exposure to a 395 nm UV lamp
on a patterned mask cures the DFR. Dipping with a 1% Na2COs solution was followed to develop the uncured film side and to
obtain the required pattern. The silver and superconducting layers of the REBCO films were cleaned with an acid solution after the
etching. Finally, the segmented HTS tape was completed by stripping the DFR film with acetone.
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TABLEI
SUPERCONDUCTING WIRE MATERIAL SPECIFICATIONS.

Specification Value
HTS Type SUNAM 2G HTS tape
Multilayer
structure Hastelloy/Al,05/Y,0s/MgO/LMO/GdBCO/Ag
Width 4.0+0.1 mm

Top layer Ag: 2 ~ 3 im
Thickness

Superconductor layer: 1.3 ym

Critical Current ~ Average 190 A
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Fig. 1. Etching process using photolithography (a) DFR
coating with laminator (b) Exposure to UV lamp on a
patterned mask (c) developed DFR (d) Etched HTS tape (e)
stripping DFR film.

Fig. 2. Striation of HTS CC fabricated by photolithography
process (a) Divided CC picture (b) SEM image.
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Fig. 3. HTS CC etched with Hydrochloric acid solution (a)
Microscope image (b) Graph of chlorine analysis by SEM-
EDS (c) Cross-section image by FIB-SEM.
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Fig. 4. HTS CC etched with Phosphoric acid mixed
solution (a) Microscope image (b) Cross-section image by
FIB-SEM.
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Fig. 5. Element P analysis of HTS CC etched with
Phosphoric acid mixed solution by SEM-EDS (a) Yellow
line scan: Phosphorus residue remains (b) Red line scan:
Phosphorus-free.
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