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Abstract

In this paper, a rapid-thermal-annealing(RTA) was utilized as a post-annealing
method for YBa;Cu3O; « thin-films deposited on (100) sapphire single crystal substrates
by rf magnetron sputtering. Interactions between RTA processed superconducting thin
films and substrates were investigated by XRD, AES, and four-point probe resistivity
measurements. The films show an T.(onset) of 91K with T.(zero) at 80K. AES
analysis proved that the RTA is suitable for reducing the reaction at an interface
between YBa:CuzO7 x HTS thin-film and substrate. XRD analysis showed that the RTA
processed HTS thin-films had a highly textured pattern with preferentially c-axis

normal to the substrate surface.

1. Ae thermal evaporation[1-3], electron beam
evaporation[4-6], laser ablation[7-8], 1%

YBausOr <o 219k fiabg Qe aspg 0 SAHROIIA Be oA g
2HAEA  wue  Mzes  wyozn # B A (deposition)FH &l AH&F 1 Yr}.
dirdeon oeg EEd HAY wyse

x E2an FUg M2y 600-700C HE= 1 o] &L 7IW %
HERH 7119934 341 18H A Mg BHA 7Y, HHF x2HEy

318



wekg Ayl ste] 850-920C 9] 2o A
BE 1IATA FAI2 Fte] A2 g ¥
ot a2y o] AL Jlgx dbub Alo) g
ARAA g3 gabo] dojdn) was H ¥
Ml AHA7IZ dxeidel 23 2Hx uut
9] Az MgOy SrTiO; e {da A
=, £3](100) SrTi0; ¢824 S 2 7jgo
2 Atg-3te gt
YBaCuzO7 « 2HEA wtete A
7] %’46}043 A AgEE BEA delo)
&9k A=A A3EE o] &3 Unlol
HHsAd dart o ol & i ¥ 7

B XS WAL 7 IHY RS Yo

ste A Egs ZAaAA Y)del tg A
e AAAL "ot 2 7H T Yo
Fatgs "HAaygel YBaCuiOr . A EA)
o] &3 AR u]xﬂx}zﬂ Zﬂ% 2L A&
Al gt AT A 2AEA AAAA
g Sl g WA w7 Fog 42
A ezt F7bge] S EATH12] o
AHALE 2HARA AAY s FHA7)
Al #ste) A o] vl A @3 vl A
A 2HEH wabg nHsiAl =) o
gA 2 dFeMe ditdes zHuA
wapel A Rtel = R AT Row

R Abztolo] 7@ glel e 2EoA of
magnetron 2HE 8 o2 YBaCuyO; . 4hat
S HAHAINL F4% <dAelrapid thermal
annealing) ¥} 2.2 YBaCuyO7 « 2% ubut
= FPAA 1 54S 2R

=2

]

)

2. 49

2 Ago] Al43 Y-Ba-Cu-O ~AHEH
targetS X 99.99% ©]14d2l Y205 BaCOs,
CuO 2 & ol&sle 34 wgHez o
&3 zo] AsgY. @ =Y dsEg
S F7l FolA 400Co A 308, 920°C A
4AZr BtAaskA) slad e ES 4%
¥ 5000psie) Heom Hsle) AdRYPow
TEo] FAs TL 2n Fo|E o] &3
2t olgkxte] AF®E Y-Ba-Cu-O

T.IEEME.VOL.6.NO 4 1993

te 2o z27AM f magnetron 223
g oz (1000 ©AA Almtolo] 7@
YBa:CuzO7 « 2HeHe HASHET of dHE2
50W, 71 X+ 400°C, 7193 targetAt
ol9)] Ag¥E 40mmeolY i, AFE Y AR
T oobE T 05%9 A 5% EHITAE
AL&-sH T

olw), EF7txe ‘il’ﬁ".-fi— 0.15 Torrol e
™ chamberti 9] 32 2x10° Torre] Ut
HAZAHE A A7) 7‘4°ﬂ 1087 29 &H
< &t target ¥ o 9S AAINA
v}, HAkohsol 93t nag dhat 579
Tcob Jeoll gk d38[13] Hst7) $8k
FAE 06um7F HEE EHIHAH
vtk €] & A Fo quartz crystal monitor
24" wde HAySeE
5nm/min®] At}

)

=3 mlo

2 fojvteE
22 zAEAZE '}HiOIE A1717]
st F& FAE PHES AHEsAT &
AgoA AHEE G4 FdAdg e "
d-g2 P TEHES TFEYeRE AR
sten dxage 2%+ AHHamdis el
ols] BxE Cu-rich 8599 HA4&[14] %
A8t7] st 920CE HXREE {293
goy, 71%e] £X = thermocouples %
Azl dEel Apgiolo} Zighg wheto] E
| 71sn s widste] SAsidnh. 7
#e] 2% E 895CT7HA 100C/secd] HI &=
Z7HA 28 8Tl A 60F FU EA
F ¥ 50C/min®] Bl &2 100C7HA &% &
Y tgd Ads AGAHY 55 dA
2] chamber= @A & AlFsr] Hdel &
F 7I2E 358 B¢ AHEAY. =g
Z7HA 7171 A& ek 895T o =gd ¥ 15
Z27HAE i @E Vg, 11 oolF N
Bl dxg ¥R € # 7AAe dg
S Fa s *}%5‘}9\131(.
T4 dAgl2 AMEF 2d=H etz b
wak7] st AFAHQA WrIR EAE B
Hog A#g dtebe] Az AL g
#Zoh of 432 50W, 7|#e] &% 6507,
7127} target Atole] A2l & 40mmeol AL

=

target®] WEE 4.8-52 g/em ol AUTh 2¥EY spaze o2 80%% Ata
319 RF magnetron 2X e 2t F5Hx{2jof 28t Yba,CusO7 x =X T utufol =



REBTHASE AN 6% 4% 19934 78

20%9 ERVLAE AMEEgen Eqtsbx
o] t¥L& 015 TorrelAt}. B A A7l whu}
+ Lindberg tube furnace® o]&3ted 880
CollA 30%, 28l 2C/mme £EF 450
CAX WA F 450°Col A 1A F9F H3
A7l Zre &wg Al 27tx] A@) o] A
712E ol &3 dAHYE 880TAAE Wy
el dF EA7NA, 80T HE G g2
74 e t7iqhe] A BrelA #gskg

& dAg x=E A2 diaEg o3
P E e ol g3t ol
Hl 2 A EAo] &8t

5
E 4t
Q
&
E 3t
EY
L
o 1t

O " " N N "
0 50 100 150 200 250 300
Temperature(K)

28 1 YBaxCusOr (2 A EA) uhubo
H A& -x A (a)ad dAe,
(A7 2 A,
Fig. 1Resistivity vs.temperature curves
for YBaxCu3sO7 « superconducting
thin-films post-annealed by

(a)RTA,and by (b)furnace annealing.
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Pho. 1 SEM photographs of YBasCus07 «
superconducting thin-films post-
annealed by (a)RTA,and by

(b)furnace annealing.
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