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Abstract

High T.

superconducting YBa:Cu:O: . thin films were prepared on various substrates by

off -axis

rf magnetron sputtering method to examine the substrate effects on the film structure and its R-T

characteristics. The SEM analysis showed that the surface morphology of the grown YBa:CuszOs «

film has different characteristic structure with different substrate used.

substrate has critical current density of 3 =10’

c-axis normal to the substrate surface and the films on

have c-axis normal orientation to the substrate

surface.

The films on (100} SrTiO:

A/em” at 77K under zero magnetic field. The X -rav
diffraction measurements revealed that the films on

(100) SrFi0; substrate have mixed a-axis and
(100} MgO and  ZrO./sapphire substrates

However, YBaCuwO, « films on (100

sapphire substrates showed no preferential orientation.

Key Words(ZR2&0]) :
istics(Me-2% &AM,

L Ho

Surface Morphology(E

Superconducting YBa;CuiO,x Thin FiImMEME YBCO ©ef), R-T Character-

oi ). Critical Current Density

(LA MF{LUE), Zero Magnetic Field( XA,

LA &2

fRERE AL ZANAvE A oy v &

dArizle]l alx:mel sr Aol fdle] ure. ol vt

L

Wgufol ghvh YBaCuiQsr (9 o9 bk ALk
o] ahsh SrE Rl el deh g
interconnection’s- microelectronicsel] ©] 838k ¢
gtoliz, o)ir® whulel Fuji A7k vl 9

thool & 918k electron beam evaporation™, 7+
. laser ablation”, CVDY" 58 o] 88 2lahur
e kel oz R dlayl viebel xig
S8l itsle) W
L’}“(;"W

Yadel 48 YBaCuw() . 2
a7 glako i Aghsl vlyke] AWl A et sy

k3
of &3 W FAA} aqva sl

i3

tdy
a6

vy

QUtsh gha A 9

n}r U}- O' 4” P
|

g
kel

SRR ERER
+ o AHgsn
2597

ERET
&]7]4—& i}
11994 14 279
HARSHE 1 19949 8¢ 319

R IE ST E S SIEE A L

1

‘—’]’”)*]‘O]Q ks
b Kok lattice mismatchy ] =L7), 2 vkt <]
ool ajole gl 4 “”j'g'}b](]'t‘(lC[i\'l()’)‘a“.L‘ at
vlakelop gt} wlsr 4 e vlvbo] eyl vt
e % L’a“’) Aska stashd qwy) wbuk
o N BAE siA vrepu)

Sl Al iL Qlo#]s Aol EE YBawO: . %
7;1}‘:_ 11}471}-“0:

850 - 950C ©]

Foan ]

dvjiie] el g

gk oz wviskel k2 dh9lv)e)

ALFell Al TAIRE FELE GrAlvRe] 9l

vlir wel Qlefxar Qlrh Al skl wpvkel n4n:
TR - R S S S b R S R ) P e
Adl A (phase formation), MFRe] g} @) dl(stoi
chiometry), Vhubo] 21 -2 Lo 1 ol gko 11 %)
RIS Ak gl o L 600 700
T Wiz eri7h ARE L0 gl

ale- 4 o] 8-3F magnetometer A A] o]
dheh 91k el sensore] Aol gl 4 el

wldnel wet A e) gEsk Soheh
Aol e A

nkAstelck wpol A

Suksl
T o

A1zl magnetometer
iLoQlgk Aol sl A



oX

LFE 1 A magnetometer WA 2]
A& & ditEk# 100 Adem’ ol4be) J.& AR
11-0
21!-

~
=

LTHQULh B Aol At A

Paaagel BAEel an gol

2 o @ ok O
k1

o Topw

-1

o) gt wbutol oA wkajsl- backeput['
ering% 3q3ty] g)ste] off-axis rf wlonlE & ~
Ao R SrTi0;, MgO, Abstolo] e v
A 7)gke) mlwd e vjakern ‘;1 B A7ie
Fal YBaCwOr . =95 wubg 3+
54 ‘;1 Pl e

121 71de] &8s zAS AL

Bod¥dlali: A¥EY S8 ggol A B R
elAl GHE O oliso] e vpololayl &

Tltarget) 22 5] 7RGy o] ghEebi: AaR v
shaifell Al wh 88k backsputteringol ¢ 8 whur
of stebdrabel wbufi Wb, e el Bl

o BE M We wAe] sghel sekd x
ol grelel ard pddis wpuhs mdg)lv] ¢ sfod
YD 1w gRol ¥Ry 1S m A Y] off axis
rf AN R e S |85}
YBa Cu0), ¢ ’,(', i f‘“u: kS o vf gare] st

Sloll 4l a}k gl BaCu O  vhube]l &2l A}
29 YBCO 1']"’,‘],—,"": Johnson NlatthevAb 4 35 9]
1D 09.99% o2l YO BaCO. CuO) o 9
i ARESFo] YiBacCuel wpvh 1mi3e] wniin

! <
B e e i gol el
-0,

T

S AR Sl el e

)

WLoRske]l 00Tl A 304 920 Colt Al 14 (V; DS

YBCO quartz

shutter sensor
target V4 v

e
Ie — 45mm —%

sputterlng Ve
gun substrate substrate
(cathode) holder

3O 1. Off axis rf magnetron 7~ Efe o] ek
Tl

Fig. 1. Schematic diagram of off axis rf mag

netron sputtering.

ANAAYEE A Vol 8 No.l. January 1995.

FaaT ¥, 20/2Y Fur Sew pe en
Tdow Aeskd FeAATh olgzre] iy

=
YEE A 243 F molderit o] &3t 60.000
psi®l gtHo® A7 2%5mm, %7 3mme QWS
&} e A 7ion A E9| V||

EHA o] Tuzero)ts °F @K,

YBaCu:O: « BHte]l 52h8 9)sto] b8t 2y
I 2318 vt 2gdvh RE 448 75w, )
He] P-liit 530C. 7)ykat B Abele] Au)i-
d5mm, FEEe] V) ebee 110 7 Tom, Wbl
THEY aWE Y 7}-729] Fee 2% 107 Torre)
Rewv] 2 EY sheaiils ofilat 80%9F A4
20% vl &ol EFhrbsair AbgsbdT) wbure:
st7h el 104 o149l pre sputtering S 8 aho]
thE wlel ¥ous AAs g wivlo)
ol quartz crvstal monitoroll 2] &l 4
G ok 211171*5"0]0’0”1, uhhe] St e

[5) Sy H

0.4-0.5m7} ¥

4] 4] X ] u}-tj _o}

1

| - B

o Wiishit SWHlmC”ﬂ

NG Pt e 9 sl e
WA S A ]

1

MiiE 20T me S sniy gulat Al o 1)
!
307
1

Aol Sont Fof ”“*LL SIS Tl AL 308 ek
AR Fo2Tate ' LJJ/M'/I:.'. vhAl
GOOTOl AL TALCES S A1 8 b0 Saniie 200
T A A e el ilrk‘l;a}Ol &

i

A kel A ziv

=¥ YBaCud): . & “1s whubo

SENIS ol afo] kel 714 as) siu
]_

}i’ vhovhube] ol A e )l v) 9] E
[s]

S
Rl

o
01 L db soldering gun o]-E-3bol  indium-S:
YBaCwOr o edie vhvbell g 2bap ) woio g a)

gopaom,

Z

of indium -7ol silver pasted: A48
Shel Al S0me) ] A1 RN gt gl o i

dbubel mprE @1l i mdghel)

3. #m 9

FAXEE 450 YBaCu O o 2 Ay muke 1
AJ ’;/Ul Al S} /) o) al- &k o]u} 29 A} §-Glo)

MUb seie] LU eAbatelvh 30T % el
SEALL A Av)ae) gl
Vel arelekelan del e wrlel 4 ogllo

A n}-uLg] I



1 1 B
T 44

CRF ohniER Aoy

o

1.

Photo. 1.

YBa.Cux(; o ZALA] whukel i SEM AR () SrTIOL () MgQ, (¢) Aol
(d) ZrOw/Abutole] 7] 3t
Typical SEM photographs of YBa,CusO7 . superconducting  thin  film surfaces prepared

on (a) SrTi0: (h) MgO, (¢) sapphire, and (d) ZrO»/ sapphire substrates.
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Table 1. EDAN analysis results of the films gr

own on the different substrates.

Atomic Composition Chemical
Y Ba Cu Formula
SrTi0; 16,98 | 33.04 | 49.98 | YBa; g5Cuz 540x
Mg 16.73 | 31.86 | 51.41 | YBay sCus 070y |
Sapphire 18.65 | 32.81 | 48.54 | YBay. 76Cuz so0x
Zr0z/Sapphire | 17.64 | 33.07 | 49.29 YBa;  85Cuz, 790
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