M2EWE
X AN §F

1M 2
198613 (La,Ba),CuQs8] 2AEYALE (A3
o] HFAEE i 25, o] 2% ot E 2HE
o] ARl &%, Tozt 30K7F dEths @4l
HuHH, 19873 AANFDLLEGTK) ol &x
WM 2H=AFAE 7FAE (Ter) 77K o))
YBa;CusOr.a (YBCO, Tc = 95K) ZH=A|7} el
wa} AF FAE Y2 3 DL ALA Y AP
55 A Aol AR EAY 22 AEAE
FHANE, #Yr], BA7], BH, 377] 59 dg7]
71e) 883t 717)19) BeE P JUREAS
QE 2o, 7t A71E OEL (2, B3 (%
Hj ), ARR3E W0l & WSS 71RE Aolzhe 7|
7} Bulskdet, o] ¥ Teel #1L7|Fo] 110K (Bi-Sr-
Ca-Cu-OAl; BSCCO), 125K (Tl-Ba-Ca-Cu-O7), 133K
(Hg-Ba-Ca-Cu-OANE F7)8l G o, mgtolAE= 164K
9] Tcgko) Hg-Ba-Ca-Cu-OAl oA B9 u} glc}, 317
ALEAE AR 7ol AR 3-84d0] 9l
= A5+ YBCOL} BSCCO 2kt H7hEa Qo

1
W e

FXZAEAE o83 AY7I7|et A A&
AZsk7] ok vi=A] o g F7o] A ALE Y

Coated Conductor

2 AN = e 2% A Y (65-77 K) ofiA] -3t
YALR EAESHS HA5EA 29 5 9e 4
o} A5, critical current, Ic) S-S =1 5=
AR Az7leolet, olH@ o]F2 2 A=A A
ZE % d7E pexdsddel 2

A AR, ZLEAE WA A7 Ado) A%

WD AU R AL, exARAL AH o2

A7) A& (riledt) A2t2] g ol7] wjigo, A
A AR 71E JtE, F4 9 FS 7Hke g 3}
£ AL A Alz7|El /0 Sof 7]
A 71E 34E L€ oA, ML Azr)Ed]
o) aTEHJYL, Ao 44 A& F U
2 Feel nAzAE 7HAE 1 ATARR
71718800 AT} 2 1c B g 5 o= Ao
el wte}, A7 7ied A R dE
olct, o]2fgt o] f &2 ri@vfdto] R EHA gL A
ZE el elFoixjeletn 7 =AY L2 A=A <
AP A 2 A7) 71882 71 8E thE o) Fo)
A2} kA, e AT W 25 HuAdL of
FRQ o] RokZ I3 AL AE FolE ot
1990\t FRHLE] D2 A% AR o] A-2317] 7}A]

ST O] T8 83 o
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7] faiME, 2AEAE FAA (flexibility)& 7HA=

W oy o] dole] A H Yo HHE A=

Je, A AXEAE Wdsteor st 24
A7 dAE T o, FHHE AFF
A ¢] misorientation angle®} A4 2¢] BA7} 9l
. 10% ©]/J2] misorientation angle2- 7}Al& A=
UE A7 Fg 433 Mgt &eA
dEYog Rl S Ylong sa2x A
YAE FH3tAoRs}. B ARE &
A 2= A= 224YA (high
g A <
misorientation angle?] 2242 %L AFE &
UL, o) & 3t F& FF9 25HFAE 1A
A=AE Azxstedof gt Bride 3 54& 7HA=
L2ZEAE AES, 79498 7R A4 (long
length)e] HIY o2, AR (V&9 F&] A9} 7}
7 BAREE 7H A=) 3L o83, 2 A
ARE &) S8t 2ATA FEo] gAY FF
TI7RE 2% WS RS, AXshE FAol s
g Aoltt,

ot 4y 4
2
2
R

e
e, A

Ly
&

AC)

(I s
e e 8

angle grain boundary)e] ®] & 3
o

frone
P >

N
N

DEAE A7 7HAE ARG BAA g3 as
w ol 22 A Az71Eg NEelr] 948 o]
nE AR 29 B MARG FA0 T F3) A

o B 7led dAlEe] Al d=A L, I 2 71AH
o2 ekl Ao BAS AlEA ez
TAo] SAdE B3k, AAALLE (77 K) oA
180 A o]¢e] AFE &9 & U= M m Ho| (4n]
4mm, F7 0.2mm)¢] "It LxAE AA"= <&
27 Bi;SrCa,CusOx (BSCCO) T&2A% AA7) A
£3h¢ v} glc}. Iy} BSCCO A AE & (Ag) FEol
2% BUs FUste 71F I 28k Powder-In-
Tube (PIT) 7+8H& ©]-&3td AzEeH, HEAZ
a7te] & (Ag) & ARSI ZA A7) Azt &

Alsk A ARE 2L 5 e 5Ho| F&3)

26 @79 A

)

AtElE FFLE ek, 77K 2EolA e 2AE A
g717] &€ A7} et olefdt AE FE3y
#5te] 19903t FHHEH A35g FAoE I
Aol 2| ANHL = Ao 24 nexAE
A" 2k1 B2]E coated conductor (2H2HE) A Aj o]
t} . coated conductore 1MW A A9 2z
YBa;CusOrq (YBCO)S} ReBCO (Re; rare earth) 2 A%
AE o] g3, f-Aol e 5718 (N, Ni )
2l 2% g2 (biaxial texture) S 7R = 2AE
A vhekg SR EoE Alxdn) oy F
&o] (&:Ag Al9]) LA AL E)olM 2
A=l Fid A9 2AES] AT dAL: &
PARFLE(GARR/2AES GH)E T4
= %ol 7| ", 2A=FH F571% Ale]d
259 (diffusion bartier) 98& & 4 & $55F
(buffer layer)o] B g3t} £3] 7|02 Bo| ALEH
I e N FEEE N FEl T3E N2 24%
A Az o E71E 2AREA S F23] A7)
7] e, 7189 2ARSE dEEFS o83ty 3}
Ao ghxs] Eelsforst sttt 19 12 F471%
/BEE Z2ATZ/ S(Ag)etAEE 07 o]FoR
coated conductor®] URFAQ] FEE HoFp ¢r},
2 HY3HE(Ag layer) 2 2 HEZS R EHE B
3= 9@y A (quench; RAEA7} ZHAEAALS
o gl A4 AR ot 2%, A, FL %

0

—_—

O

i3
o

stabilizer) &g @sic}

321 coated conductor®] =



2 coated conductor M| Z=3H

coated conductoris, AR 4718 T 43}
g vuhg 3R B3l BE o2 W FAal)
uhdto] 7)#7}e] epitaxial BA7} glo] YA 2%
W EAE 72 AU (IBAD; ionized beam
assisted deposition) (28 2), Y<A/AF G2 elE 3}
of 22 PR E TR BE/1BE AZE T, 2 9l
epitaxialatA| AsHE 4F5-E FH3H= W RABITS;
rolling assisted biaxially textured substrate) (18 3) &
2 228k A=z (texture ternplate)—% Lol =
Aol FsHE d5FH 2AEFTS FHIA ATt

2-1, texture template

coated conductor?Z9] 95% o]32] Bl & =3}
BA T 2AEFo] B R o= 2% Y
€ A F3l= texture template- & THEA 242 ¢
2% WlEA-E T AbstE g A A
(IBAD; 19 2), AX)H o2 22348 711 B4
H Y-S 7IAAE 2 GHFAH LR (RABITS; 19
3) A|zst}, o] AZFTAHSo] AF=HAAR 19 2,
3¢] AzFHol T2 AR-HA Ut 19 20 JeRA
IBAD template®] A-¢-, =4 nm ©]3}2] Atomic Force
Microscopy (AFM) ¥ 25 & 7}A&= b2 4 F4H

polishing
meta
tape

L 4

~ IBAD texture template
W= w
tter
‘targe n gun ‘
YBCO deposition
buffer"
metal

33 2. IBAD texture template® 0/28t coated conductor
HEZX

RO

13.:13 RABITS texture templatea

¢ (inconel, hastelloy, SUS)$ ol 25 3 d-E 7HAl=
Y-stabilized zirconia (YSZ), Gd,Zr,O, (GZO) , MgO &
2] ¥t=k-& evaporation, ion beam deposition ¢} F

A3 Bzolilg o} &3t FAgt 25w e AY
2R Bz o] HF F5HY] 7|Re] o]F+ 4w

& st @Adshzt], o8 9 YSZE 355, MgO
=520l A1) WF2AL 4S5 ook 29 3
o) Leld RABITS 3L Ni 32 Ni 58 ¢44-¢
Helsle] A& 4 9= cube texture 544& 0|83
2302 e AREAS YAV,

o] &3} texture template S A|Z3E= FAHL coated
conductor AA] AZE L3t 12} TAHOEA AHE H
G o] =, RABITSS 739 texture template | 2%
S o] A3t AZu]g-o] FhH o2 AH3h=
Aol 9ot Ni HYS] 7144 A2 (IBADAIAM A}
€ 5+= inconel, hastelloy9} BinA}) 3} 27148 A2
(Ni 77KlA] Ad& 7hziche] @z "7’]7}5]—’
ot FEHIY Y 2AV1H AL A=A mReE
Alg Soli=4] AYEo] Fr}, IBAD template 9 73—?—
224702 o F&4¥FE AT F 9l 233
Jo] 3tk o] glovt, Aulyt ivtoe|x vt

S3H4ws} meld Aze o] Eohe @del gtk

metal _ metal

red ’ fape
4

annealing
L]
— B

texture template

textured metal

deposition

- buf'fer‘ b@

o|2st coated

conductor HIZZH
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coated conductordl|x] AA 2 ARE &a)= oF
e 23539 YAI=7|7} BAD template 8] A-9-=
lum ©]3}<] ¥ o)l RABITS templateS 0] 83+ 7-9-+=
50~100um o]t} AFo] 3EL walsle JEg &=
QA7 EABRE 7, ARE 2 23] &A%}
= AAYAE THstEe B /RRIY dAte] A
717} 7% A Ao 2AYAYE A4 AR
;;5_%_01] 433 i ojgk e n)A yPsAdo] At ol
do|A] coated conductore] VH)7} FE5%, 2
5% A7 =277 22 BADT Aol felEicia &
Aot AAAAE F FHL 0|84 coated
conductor A3 Qo] AAH o 2 o]Zolz|2 §)

T}, coated conductor A3

) rzi 'r°l'

FA2 texture template)) Z
A o] whz} IBADS} RABITS 2 2 BEsts=glon

texture templated| % ©]F.9] AL B =)}

texture template (RABITS 79 28| Y, IBAD 4
slERlulE) 22 2 ATy AAARIS Y
E Aol texture template?] 23 HjEAS 2
AeS7HA] st Aol oyt G A2 to)
| Bole 24 EJ“ 2heto] crack EE dA
d F on, o|AL cracks E3F F&o &
AL 7} B o:] =4 E,-»\go 2438} coated

conductor®] A ZE o] FA & 5= it}

4o o
3

L

e

_%
¢
0

clE 8 B 23Te FR ) obyel 34 2
= o g oo}, (¥ 4 3R e

I AR AR EEE Eolr] 95l gEZ0 T2
%3} 37) 9% wdo] AFHD Y. dF
reactive sputtering, evaporation, metal-organic
decomposition (MOD), 5-&] FAHOZ A x% 0, U3
%22 pulsed laser deposition (PLD) EA 02 A

22 gEE Z 9t} texture template $J¢) F2 5= wuhxg
coated conductorel] F94S A F3E &7 seed layer, 9+5Z 71-&H] 2H1E 23 H3les =&
=%, 53] Nig 215ZF S5 (650C ~ 800C)°l| capping layergt@ H-Zt} capping layer2 ¥ YBCO

_&

B Obl
U
bt

A zAEZzo g st 2o B4 (JARAF
E‘J_E ALE, )& DA} texture template)

Hsme 2AESA] JLetar FAld 54
LR 988 3l 9E=0] texture

templateﬁr 2AEF Ato]d] SiX|3telo} det 435

ZAEEEY| 2% Wil =g

FZARGHIL QL

o] E= CeO, Hhatol

2-3 =HES

PLD, (co-)evaporation, metal-organic chemical
vapor deposition (MOCVD), combustion
CVD (CCVD), MOD, liquid phase epitaxy

I8 3tE | protecting protecting | ot & 3t & (LPE), electrophoresis, sol-gel, spray
. =8z s YBCO YBCO ZHTE pyrolysis 59} ThFgt A4S0l 2AEF
SE= { LaMnO3 CeO? o] S3}of o] 852031, EA)= PLD, MOD,
epi-MgQO oz = MOCVD, (co)-evaporation ¥7 Fo] A4
TBAD-MgO ysz SEE i Asem 4
| texture Y203 vy203
. template Al203
metal metal texture PLD+= coated conductor ¢17+ & 7)ol &
femplate ' 5 ysol 948 B4 coated
IBAD RABITS . conductorg AZ3h=d] ARE I o),
(a) (b) AT %7191 1991 HEE 29| coated

conductor A3}, 19953 L EF x|

3204, IBAD (MgO ZS)% (b) RABITS template OI2% coated
Ic(77K) ) 200A/cm-width (A/cm-width; A

conductor %=

28 712} A



A2l Aul7h 1em?l 392 AT & 7=
coated conductor A|Z, 1999\ AR H X2 &P
Aoz AzH Ic(77K) ) 100A/cm-width 23}, Al A F
229] 1e(77K) ) 500A/cm-width A3} (20008), HZ9)
Ic(77K) ) 1000A/cm-width A3} (20043), 245A/cm-
width 9] AFE T 4 Y= 212m Ho)9] coated
conductor A& A7 (F1), 5| PLDFAE o83}
o]Fojzict. ol vjste FAE Tt FUIBIAAIN
oA 3] FHAAZ} A A o] A] E3lrh= @A o] vt
383 2 AXIAH2EE PLD 34| #HEE
Rolgl= 7Ad7E AAg, 370 o) 2] BlA} (Fujikura,
Sumitomo, ¥ EHTS)7} PLDE 0|83} coated
conductorg AlZ3l= F4-L sl o)

PLDS} 7 &4 F&W (physical vapor

o fL=6) QL8

a8l 5 SFH7[HP2NM coated conductor?] ZMEES
2507| 5t AK83k= co—evaporation 28 ZHI9t
H I (B SEM7 (M)

OH ol

deposition) o)l £5H= (co-)evaporation FX-& PLDY|
H|gle] FAZAE A3 k= Ao] ol FAg, T3
Z7e] AAHW PLD FAEY AAF 2 Z coated
conductorg AZT = e FAHLZ HrhE T Qo
20033 3h22] KAIST &2 83 1§ ¢| co-evaporation
578& o838k oF 100A/cm-width 9] UAIZF(77K)
& 7FAl= 4m Z 0] 9] coated conductor A Z7]&-S ¥
3}, s 71dTF-dolA o] 71eg o83 A
AZ2FAE st 1c(77K)= 188A A%5S 7M1=
3m Zole] coated conductorE A|Z3t v} glon, o]
71e-& SAAIA 100m o4 ol coated conductor
Az71eE sk J77F A= e, 18 s&=
Bl A7) A7 AN coated conductore] ZAEES
Z2317] 918ke] ALg3H= co-evaporation 4 FHlsh
4 MEEE BAEo 59 THEVA, 95 Los
Alamos @ 872 Stanford tJ&tnl, SOAE (co)-
evaporation 34-& o]-&3te] A4 9] coated conductor

£ Alzshs 71es ekl i

EXFAHET Axzngo] Holdoz A¥T
AL E s 58ty FAH 0 2= MOCVDS}
MOD7} & AR5 glt). 1)) SuperPowerdl| A&
MOCVDE ©]-83}¢] Ic(77K) = 173 A/cm-width A%
2 7HAE= 595m Z0]9] coated conductorA|Z A2
2007\d 1€ ES ¥ dvk (F1D). 1¥ 6
SuperPowerdllA] MOCVD FA R 2A-&£S =3
she] Az}, (o] x YAAF) B0l A M 743
243} coated conductore] YAIAF BEe) =3 &
=& RAFH a9 72 SuperPowerd|A ARg-3staL
91+ coated conductor A|ZFAL HoFEch A A
A 9] coated conductor A|FE ¢35l o] &HaL Q=
AzEH 7Fd 713 BAEL o] 2 Holgla
I ¥l = MODE v = AMSC(American
Superconductor)®} A E  ISTEC(International

Superconductivity Technology Center)ollx ZHA A A
ZE A% IAATFIL WY glon, A 94m A
o19] 350A/cm-width 4358 7} A& coated conductor
Azl ¢ ek (F1).

2007 A568 os 29



A

311 0|3, Y&, F89 coated conductor Zat,

i , Iex |
4| @ | 200 | Texure| 4O ( Af‘fm) I(e:-g:‘;\
o= AMSC 94m | RABITS MOD 350 32,900

e I6C |595m| IBAD |{MOCVD | 173 | 102,935

o= |SRLNCCC|212m | IBAD | PLD | 245 | 51940
ol SRL 56 m IBAD MOD 250 14 000
sy | enrs 100m| 18> | PO | 253 | 25,300 |

H

B 1-3— U]%, AE =2 9] coated conductor $377Y
2] of] WH E coated conductor A=
504—7‘5—1:} FUS AFFAHL AL coated
conductorg A Z3H= A5, AAe Ho|7} F713tel
et AR Ic 7} sk A3 Holi gl
1000m Zo]e] XAl 500A/cm-width ©]4He] Ic
& 78] HEiME oA E reH o g et Al

& SRk Aoz Ayt
H)Z2 oA} R L2 coated conductor
ATAMYE el A A2 g Foln, WA
SuperPower2} AMSC(American Superconducton)& &
Aoz FALFHAFL S o8 A thee] 1
FE0l AR Y 9 AL 3tHA A7ige] g
B3 glch, o] 4= NEDOOIA 2| YFH= coated
conductor G771 FAAE g He| FAHAA} F

£ 250
L2 e it T e
§ 200 e e e———
§ 150
3 100
8 so
; 5 00 -3 . (= Q
2 ¢ 2 8 8 88 8§ %8 8 3 8
7T K ke measiwad avery 5m. Inpows de P (m) Process Speed of 12 mm
currents over entire tape widih of 12 mm {not sif) (single pass) tape (mvh) i
Minimum fc = 173 Alcm over 595 m 1BAD M0 hind
Homo-epl MgO 74
Ic x Length = 102,935 A-m ™) 120
Uniformity over 595 m = 6.4% MOCVD 45

a3l 6 ni=2 SuperPowerOII)H MOCVD & *j ZH=ES B4
310 MZS, (0| x YAIME) EAo] MAIIM 7Pé’ S5t
coated conductor-l AR BHel FE & (Exi
2007'3 18 0|2 DOE Wire & Application Workshop
YHEx}E)

30 @7 AA

Fahn slet. (Eheel B AR} e s
RE V=3 o Holrh) FAl A H Qe JE
coated conductor FT7NLAIG-& 1709 AFA (A
=74 ISTEC), 6709 RIZE714d, S7H o)< dhisto)
Fojatn], 517k (2003 ~ 2008) 16009 9e] AFu)E
FAL Agolrt, oA vl=e dA7n|e} ¥|%3t &
ZFolt}h, U9 coated conductor A= A 39 =
Ao YFHA ATE Boel AA A sz
coated conductor FAA AZ27&& L = I
ot ggdE 200035 AR RA=AH S8
7] ZEE o] ALY (CAST; Center for Applied
Supercondu-ctivity Technology)e] X 3}= coated
conductor 7§ T2 aWo] TA|ATFY FeF 2
& Foln, =3 dio] FFele v|XA] ZalA|dt
e &E2 977k QRS Yok 201197k 4l
A4k L5 A 500A/cm-widthE E8 4 9= 1000m
Zo]9) coated conductor A A AZ7)&ES 7=

HTSLzyerbyMew
Organic Chemical
Vapor Deposition

Lwigmr o Vel

4 ; , ST Siver Ovedayer by

5 Surround Copper
stabilizer by

Electropiating

J37 ol2 SuperPowerdlM A3t Q= coated
conductor M=ZH (&x; 20074 18 0|2 DOE Wire
& Application Workshop 2HXIE)




8 8. Coated conductor® 023l MZ§t (a) solenoid
type magnet (Y= Fujikura), (b) race track coils
(0l=2 SuperPower), (c) 1m ZO| cable (0|2
SuperPower)

£ EXE A7/Nde A3 SFoln, AANZAEAH
H-3-87]7]1 ZHEY] A1g] 38417 2R EHE 2011
o= HZF FF9 7)EiEo] o]Fo] A Aozt

A AP Q= T2 AT A7) s A+
= A&t 459 14 2ARXMAE A3k gL
A)at, 24 coated conductor A A)e) HH7)7]) L&
of NAHI T}, $57 2HE A5E AHAE
coated conductorZ} 100m ©]7de] Zo|& A|ZH7] A
ZFg} 2004\ 5 E coated conductorE o]-&3F AR 9]
A=A Azsm Ik (3 8). T1F 78
5= AlbanyAl o)l A X =lojA] 20063 7Y 752 A1EHH
350m dole] 34 5kV-800Ams-48MVA F2] ZAE F|
o]8-(Albany HTS Cable Preoject)2 1At 2% A
AE AHESFAAIRY, 2 F 30m Hol g coated
conductor AAE ALE-3ted A2 AlolEE R3]

MA|FZZ coated conductor 2HE Ao} E-L- A E-9|
A A EE Algolct, A 2de] 20073 SYRE Al
=™, coated conductor AlolE 30mE Eg3F 350m &
ole] ZAEA L Al o] 20073 10¥HE 22 A
golrt,

coated conductor ZAE XA Nt 1B E
= w2 Al 2 37018, A%
2% 337] (237], 28, 2% 771,
A=AG7)7)9) diFRZ o842 + U A%, Zol,
2 AAAE 7= coated conductor A Z=EA-L 7Y
wehE o), vl BRE 201087HA] 14t) A A
o] 20 A|Zv]go 2 AR AL L5994 1000A/cm-
width2 &% % ¥ 1000m Z 0] 9] coated conductor
A AZ71es R3k= Aol o]AL gats) &
HH] ExolAul, dA7txe] T FAZ Hol o]
=37 2A3HA & Hojgta 48 2A7F A8 ¢l
o vEd 4o A AN FRI BRE
Z23 243 7] Wi, FFolx B E gAsg)
L 7] afolct,

W

o
24

[o] R
=

[e]

)

7

k

o]

oft (&

Lo
P

coated conductor A7} A HE7) 7)) tht=
2 387 Sletede AR i, Aty A
FEA 3, M) A, Mo o] F7tel) ulE
SARF T Y A, BFEA A7, 712 =A)
ot BAAY e Az, 58 o)Folof 3} o)
Hgh BAEE st A3 FAH Q] o] £8 5
Ao, 2010 o] el (L2 AT o] B2 s
25ido] A7) Aoy 22 ACHAE o] &3 X
T AY7)7)9] &3} vt=A] o] Fo)d Rolgla
AlslH, -yl % coated conductorZ AT A
Ao N, 2AEAA 2] A7) 4, ol & B35 A)
EF Y T8 18 E B AEo] o]Fo)A A
ole}ar et

fd

oo R
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