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Properties of YBa>Cu3zO7- Superconducting Thin Films Prepared
by Visible Light Pulsed Laser
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Abstract

Thin films of YBaCusOr-x superconductor were prepared on (100) SrTiQ; substrates by

pulsed

laser deposition using visible light laser. Q-switched Nd:YAG(532 nm, 30 ns) pulsed laser was used
for deposition. The effects of substrate temperature and oxygen pressure during deposition on films

were studied. Critical current density of 2.93x10°A/cm’® at 77K and T.

(zero)=91.7K were obtained

from the film prepared with Tww=745C and Pe=200 mTorr. XRD analysis showed that the grown

film has c-axis normal orientation to the substrate surface and has single phase.

morphology of the film has been improved by
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interfering the plume ejected from YBa,CusO7 « target.

Oxygen pressure’
HRYE), Single phase(Ehab),

=
A G AASE 208 a4t @
S. Komuro 572 71Al%A s go|x=
2 AU AA ol Aol Hste] HuH oz
7] W] B oo ojat AYFRe) AY
o] BAHx Yovw =Y Y-Ba Cumtute)
Ba/Y % Cu/Yd] ¥]7} #lold ojux usel s
WA YErin Wnsdch e B e T4
A2 A g We WAFE Ay o] A
lo #e Azte] B 8L Uk spaBA
9] Q-switched Nd:YAG #lo] HE ZHAZA
Zao] AL on, 7)Be] Lxo) Abao
81A|# o] o] uwiete] EXo) wx- o
i 23 wlol Ao 9ste] HEow
= 288 74sto uute] gu 7z

15Xt Bl

>

o g,
o o 4 &
> ook

oo ® o= 8 ¢
to

1o e o% 20 1 of £ rlf wo
oot
ox

2.4

E ddde 283 YBaxCwOrx EBRAL &%
99.995% ©]49] Y.0s BaCQ; CuQ 222 A &3
o uid whgHer & o] wEYLY I &



i SEEE oA B3
% molderg& ©]&3F] 60,000 psiel o=z =2 A

1 inch, 7 3mm¢] d#AE& VE ¥ i 7
TEZHoR b FHY] HAM 2FsA 9
shztol A#bE ERel Teolzero)y: 92K olis 9

& ¢ 55 g/em® o)A T
Z2H(deposition) AlA®L
switched Nd:'YAG B2 #o]A

s A 2RAz 40l Au. 13

] °P°1 7tEd st e
AAIZl dANE
BazCu-s()7 « AMSE 2dx
0101 A})\lr_ Z:%j}}_xﬂ Ps]
FToT AgE vt g B g
100-300 mTorr2 WA
) FASAT. E3 FREg e IR
E ZH FAAIF 7 fE
MFC(Mass Flow Controller)ol &J&] #joj®l AbA
7}*3‘ El7lol Fof 2y FFsAc 2wl &
of EHFRE 5&“‘ A 717] fl8led 7]
st & A8 §lo]
weo g ) AAIZ o
A7 4mme] HMAre
o] ofste] Eldoz RE Wi
et v e FEbE =
FA 7V e shd Tk

Al ThAlFA Q-
switched Nd:'YAG(532 nm, 30 ns) B2 #o|#x&

>~
>
olo
ol

ook B Y

2
oflt 1z
Wo B £ Lo

129
-

lo
o
m! iy
_\3

it

B
O
T
T
.

2

al

_\‘1‘ N tilo
k1
i
2
fu
=
_%

AT IR )
)
e g

ol

to] o] =

Lok oo BN R Jkﬂ

o]

AR o BRI FWolAM e oux WEr) 4
Jem’o] M2 e mwoAel ol wel =
45 3mm=, I o)y Hzxo ouURE
300mJ= zx4d3tdern Hxre Fosgs 10 Hz
stdeh 71Tt eFR2 Atole] 7gli= 40mmE 114
st oo tAA e (100) SrTiO:E 7|wo g x4
stFth. Tencor P-1 profilerol ©s) =g uruk
o] FAR HEl ALz dwute] FAaHxi= 08A/

pulsedlA] HdBow ZTES 7H4T F 025A/
pulseZ zrhsialth ook Ze xyew Fad
RS BV BV AHRE AMREd]

890CAN A 30%-Fo
223 500 TorZE &

SEFL R

7EA 713 650Tel A 5

225 475CA A 1417H9) in-situd-d X 8l & et
el FAH e whuhe 4] ol g u) A 3

wp o hARA B2 dolHol A8 AxE AEE

ex
Elasig)

54 % A ARUE £, SEMH o9
FaTz 9 A9E Md¥el 9w, XRD

o o% A4TEH 2ASAG

18 1 HA
YBaCuzO7 -«

19] (a)¥ .
(=1x10 "Torn) oA 713 2%
CugO7 v WM& Fabet f? i A
80Tl A 30% F<t g Aals ubutel
kS o Tc(zero);84K,
ATA10-90%) =5K o]t} 19] (b=
2EE 70CTER E7MA71 200mTorrel AFA =
saste wEbE FAE & (a)9) e Wy o

A Aoke] wAF-2x
(zero)=89K, Holaw
Ak 29 19 (o=
&% ¥ 500Torre

= dolx  FHMoz A
wherE o] w2 %
A= = Jkg 720l

il

) A g
=4 Holex

i

58, 475CHdA 1A F< in-situ $E A g
YBaxCuiOr-x  HrEhe] w]A -2 Zdow T,
(zero)=91K, do|2 % & AT.=05KE el
c}.

20
—~ 15t
g
S
E W0}
£

N

80 90 100 110 120

Temperature(K)
ag 1. PLDYO 98 xA" YBaCuwOrx &3
& wrabe] R-T A (a) Pw=0, Twuw=
650C, w712 dAe, (b)) Pe=200
mTor, Tan=750TC, 4712 EA, (©
Pp=200mTorr, Tew=7507C, in-situ % 22
1, R-T characteristics curves of the YBay
CusO7 « superconducting thin films pre-
pared by PLDi(a) Pn=0, Tan=650T,
furnace annealing, (b) Pg=200mTorr,
Tw=750C, furnace annealing, (c) Pe=
200mTorr, Tw»=7507TC, in-situ anneali-

ng.

Fig.



wubs) E4ol 9%e WAL zhoz: B
o &%, FA 4, BA7 Hz9

Wl power, Aeld Wxsl Fis Sol Ank of
A% oleiztx A% A slwe exst 4
29 tE¥E& ZHZb 600-800TC< 100-300mTorr&
WHAA o ¥ zio] Mue Tl vt 3%
¢ dsiugon 1 AnRE 1Y 20 dehiAch

%
770
e} ~
e “~o
. & O o
»
oce Y .
75t / o
./ O—0: 200 mT
®—@:250mT
[ .
700 750 800
Tsub(nc)
a3 2, AaREs P2 Ed wE Tdzero)9
w3},
Fig. 2. Effects of oxygen pressure and substr-

ate temperature on T.(zero).
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Fig. 3.Critical curreni density-temperature cha-
racteristic curve of the YBaxCuzO7-«x thin
film.
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Photo. 1.SEM photographs of YBaxCuzO7-x sup-
erconducting thin films deposited at
Teub=750TC, Pr=200mTorr (a) without
quartz rod, and (b) with quartz rod.
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Fig. 4.X-ray diffraction pattern of the YBaxCus
O7-x thin film prepared by PLD.
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