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[Abstract] REBa,Cu;O;_, (RE: rare earth elements, REBCO) high-temperature superconductors have attracted
attention due to their superior performances such as high irreversible field and upper critical field. However, due to
the inherent ceramic properties and weak connections of the material, the actual application is difficult. At present,
many preparation processes have been developed to overcome these difficulties and realize the practical application of
REBCO superconductors. The preparation of REBCO superconducting films can be divided into physical and
chemical methods according to the precursor film deposition behavior. This article reviews the technical origin and

evolution of REBCO superconducting thin films prepared by multi-source co-evaporation in physical vapor deposition
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and comparing with REBCO superconducting tape produced by different methods such as metal organic deposition,
metal organic chemical vapor deposition and pulsed laser deposition, outstanding REBCO films prepared by the
multi-source co-evaporation method are excellent in performance and have greater advantages in commercial
production. Finally, we summarize and prospect the preparation of REBCO superconducting thin film by multi-
source co-evaporation.It is of great significance for the large-scale application of the 2G HTS tapes in the future to

solve the formation mechanism of REBCO film prepared by multi-source co-evaporation and improve the pinning

centerof the film.
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prepared by multi-source co-vaporization technology
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Fig.10  Schematic diagram of RCE-DR with two steps ex-situ method for REBCO film epitaxial growth*
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Table 3 Innovation and achievements in the development of RCE-DR

Year Type of The parameters that are

Measurement

The highest performance condition

thickness ic g T
(ym) (Alem-w)  (MAlem?) (K}

REBCO changed
single pass,
2012  GdBCO high deposition speed

2014 GdBCO composition ratio and PO,

2015 GdBCC growth temperature
2016 GdBCO conditions gf Post-
annealing
2017 GdBCO unknown
Future GdBCO unknown

1.5 560 3.7 88.3 77 K self-field

15 794 53 945 77 K self-field
15 unknown 0.6 unknown 77 KAT
unknown 0.63 unknown 85 K,3T
1.5 unknown max 93.7 77 K1AT
13 583 >5 77 K, self-field
16 875 55 UMKNOWT g7y celffield

2~25 1C00 >5 higher 77 K self-field

Deposition chamber

rate monitor

feedback device

13 kiK% RCE ##% B E
Fig.13 Schematic diagram of RCE equipment from Shanghai university
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Table 4 The performance and preparation methods of 2G HTS CCs by some producers around the world""”

Company CCs architecture MaxIc(A/cm-w) Length(m) Measurement condition
AMSC MOD,Y(Dy>123 460 570 77 K, self-field
SuperOx PLD.Gd123 300 1010 77 K, self-field
580 1040 77 K, self-field
Fujikura PLD,Gd123
30 1050 77 K,3 T
Shanghai
PLD.Y123 300 1000 77 K, self-field
SC
Shanghai Creative
< MOD, Y(Gd)123 430 1000 77 K, self-field
SuNAM RCE.Gd123 625 1000 77 K, self-field
SuperPower MOCVD,RE123 282 1065 77 K, self-field
THEVA RCE,Dy123 650 100 77 K, self-field
P 1200
CMax £ _—
700 4 [ Length PLD RCE

PLD  MOD RCE
G23  Y(Gdy23  Gd123

Length(m)

Max f (Alcm-W)

AMSC SuperOx Fujikura Shanghai Shanghai SuNAM SuperPower THEVA
SC Creative
SC

Producers
14 A b F B — 20 TR R R R T b AR R A R A T PR AR A R KA BEXT LA
Fig.14 Some 2G high temperature superconducting tape manufacturers prepare the CCs I, property,

preparation method and maximum length comparison
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